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New!—An Aid to Better Distribution! 
Metropolitan Subway 
fm Sectionalizing Units— 


> In this installation which is in the distribution system of the 
tT 4», New York & Queens Electric Light & Power Company, a 
Sip “lees j 500,000 cm. secondary main passes through the two end switch 
units and a transformer tap is connected to one of the middle 
j : j switch units. The other switch space is left for future second- 
/ ary branch. These Metropolitan sectionalizing units quickly 
’ / pay for themselves. One case of trouble will do it where old 
i. | : eZ / type of distribution box is used with its costly cutting of cables 
/ and long interruption to service 





Metropolitan subway sectionalizing, units may be assembled in 
or a variety of combinations to permit the branching and section- 
~ , alizing of any subway system. Investigate. Clip the coupon 

—_— j and get the new Metropolitan Bulletin on Subway Sectionaliz- 
ae ing Units. 


Other Metropolitan METROPOLITAN DEVICE CORPORATION 
Products 1250 Atlantic Avenue, Brooklyn, N. Y. 


Network Protectors 
High and Low Tension Fuses 
Junction Boxes 


Gentlemen :—Please send full information on Metropolitan Subway Sectionalizing Units. 


Standardized Switches RI  anutr eta wadcasGnencin eceonenueseeaaes CN os ck sicthsivedcdistiuse 
High Tension Cable Joints 
Primary Cutouts ‘ Titl ; 
Subway Sectionalizing Units Address nee Oa ROO abe ee eee ADO SEC eRe ee 4 eee . errr Cun eedeces casa 66680004 66.08 
D.C. C e Testing Ammeters . 2 , F ; 
Cable acks And kindly check any of the items at the left on which you desire information. 
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The Code— 


Is It an Aid or a Hindrance 
to Advance ? 


= 3HE National Electrical Code ad- 
mittedly contains the only recog- 
nized guide for electrical con- 
struction practice which has so 
far been evolved. Some disagree with cer- 
tain of its provisions. At times those 
charged with its production and modi- 
fication were slow to recognize desirable 
changes; at times those charged with its 
administration were either too lax or too 
zealous in their interpretation of its pro- 
visions. But, on the whole, it has performed 
a service for the industry, and, as this paper 
has had opportunity to remark several times 
in the past year, recent modifications in the 
code have done much to promote the advance 
of electrical service. 

The code is the industry’s own. Through 
a certain lack of organization and sense of 
responsibility in the electrical industry, in- 
surance men have borne the brunt of its 
development in the past, but the action of 
the American Engineering Standards Com- 
mittee in adopting it as an “American 
standard” was a very forward-looking and 
constructive one, and it at once placed the 
code in such a position that the electrical 
industry now has both the opportunity and 
the responsibility of seeing that modifica- 
tions of its provisions are made in an intel- 
ligent and a fully constructive way. The full 
benefit of having the code an “American 
standard” will not be realized unless it is 
administered not only according to the letter 





but also according to the spirit of A. E. S. C. 
procedure. 

This leads directly to the question of the 
use and modification of the code to allow and 
assist the greatest sound expansion of the 
industry. Whatever his opinion of the code, 
no one will deny that the industry’s practices 
have grown up around it. It is therefore of 
industry-wide interest and importance when 
changes are made. Above all, there must be 
nothing in the procedure with reference to 
the code that will hamper legitimate develop- 
ment. The industry itself, its various prac- 
tices, its equipment, are all constantly chang- 
ing, and the code, with the industry, must be 
administered to allow progressive develop- 
ment. But, on the other hand, there is only 
one way to change the code if it is still to 
have the respect and support of the entire 
industry—and that way, let it be emphati- 
cally repeated, is according to A. E. S. C. 
procedure, which means that every one inter- 
ested shall have ample opportunity to study 
any proposed change and to express an opin- 
ion before any change is made. By all means, 
let there be opportunity for constructive 
progress. Let the code do all it can to aid 
development. But those directly responsible 
for changes should bear in mind that they 
are trustees for the industry and that it is 
their privilege and duty to allow changes in 
the code only in such a manner that con- 
fidence in it will be maintained and that it 
will fully serve to aid the industry as a whole. 
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Reginald 
Bernhard 


Gerhardt 


A leading spirit in bring- 
ing about the electrifica- 
tion of the steel industry. 


MERICAN leadership in the steel 
industry has largely been main- 
tained by the use of power for every 
process. With the rising costs of 
labor, fuel and materials, electricity 
and electrical equipment were neces- 
sary to maintain existing standards 
of production, and, moreover, they 
opened new vistas of mammoth mills 
impossible of attainment with me- 
chanical power. 

The electrification of the steel in- 
dustry has been accomplished by 
very high-grade engineering talent, 
which has largely been developed by 
the steel companies. The men who 
applied electric power equipment to 
steel production were forced to learn 
all about the steel business before 
they were competent to specify the 
requirements for electrifying the in- 
dustry. 

Typical of these pioneers in steel- 
mill electrification is R. B. Gerhardt, 
electrical superintendent of the 


Sparrows Point plant of the Bethle- 
hem Steel Company in charge of 
design, operation and construction. 
He has helped the growth of elec- 
trification in the industry and has 


been very influential in securing 
simplification of reversing-mill con- 
trol and a greater degree of railroad 
yard electrification. 

Born in Martinsburg, W. Va., 
Aug. 2, 1884, he soon moved with his 
parents to Harrisburg, Pa., where he 
received his public school education. 
At fifteen he started work as an 
electrical apprentice with the Penn- 
sylvania Steel Company and was 
promoted to the grade of electrician 
in one year. Leaving the steel in- 
dustry, he received an engineering 
education at Pennsylvania State 
College and a degree from Cornell 
in 1907. 

After completing his education he 
returned to work with the Pennsyl- 
vania Steel Company and then spent 





four years as electrical and me- 
chanical engineer with the Spanish- 
American Iron Company at Felton, 
Cuba. 

He returned to the United States 
in 1913 as electrical superintendent 
of the Maryland plant of the Bethle- 
hem Steel Company at Sparrows 
Point, Md., and continues in this 
position. Mr. Gerhardt has been 
very active in many electrical organ- 
izations and has written valuable 
papers on electrical applications in 
the steel industry. After serving in 
various capacities as an officer in 
the Association of Iron and Steel 
Electrical Engineers, Mr. Gerhardt 
was elected president last year and 
has led the organization splendidly 
during a year of progress. He is 
noted for his co-operation in work- 
ing out the electrical problems in 
the steel industry and has been 
influential in developing standard 
practices in steel-mill electrification. 
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If This Be Propaganda, 
Make the Most of It 

HE word “propaganda,” which had its origin in 
Te Latin name of an ecclesiastical body organized 
to spread the Christian faith, has come to bear a sinister 
significance. To the man in the street it denotes attempts 
to “put something over” by the dissemination and repeti- 
tion of one-sided, partisan, if not actually mendacious, 
statements, through which run as alternate threads the 
suppression of the true and the suggestion of the false, 
just as since time began they have run through the 
reasoning of unscrupulous paid advocates. In our sophis- 
ticated days search for the hidden motive, the ulterior 
purpose, is never relaxed. If a man predicts rain, he 
is suspected of having umbrellas to sell, and if he 
advocates a vegetarian diet, it is proof all but positive 
that he is a market gardener. 

It is therefore not at all surprising to find a speaker 
at the Toronto meeting of the Public Ownership League 
of America—an association which should certainly 
recognize propaganda when it sees it—class under this 
head the publicity programs of the utility companies, 
even though these companies used to be attacked, and 
sometimes with justice, for their secretiveness. Nor can 
one wonder that arguments for the taxation of public 
bonds are similarly classified, though here is a question 
which surely admits of honest discussion pro and con 
if any constitutional question ever did. But why, as a 
third—and, indeed, a leading—instance of public utility 
propaganda should campaigns to sell securities to cus- 
tomers be cited? If too great profits are made by the 
companies, here is a way for the customers to share 
them. If a voice in company management is wanted, 
here is a way to acquire it. Property rights will never 
be upset by the United States courts, but utility cus- 
tomers have the opportunity to make the companies 
mutual affairs somewhat after the manner of the great 
insurance societies, which are no longer subjected to 
attack. Indeed, carry the principle far enough, and 
what is to hinder the customers from gaining majority 
control and turning the companies over to political 
management—if they want to? 


Superpower Will Eliminate 
Industrial Steam Stations 


T IS interesting to speculate on the result of central- 

Station power-plant development as affecting indus- 
trial power. plants. Several new stations are now under 
way in large light and power systems that will produce 
a kilowatt-hour for about 15,000 B.t.u. if the expecta- 
tions bound up in their design are realized. This 
extremely high energy production efficiency, together 
with the development of interconnection and the re- 
sultant advantages obtained in better load and diversity 


factors, should have a very material influence -in 
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eliminating industrial power plants. Considered still 
more broadly, every development toward a national 
power system must necessarily mean the elimination 
of the uneconomical small steam plants, and the owners 
of these plants should welcome the changes, for they 
will insure a cheaper and more reliable power supply. 

But, aside from the fact that the economics of the 
situation will be to the advantage of the power systems, 
there are other elements that will prove advantageous 
to the owners of the industrial plants. They will obtain 
a cheaper, more flexible and practically unlimited energy 
supply and will be relieved of troubles associated with 
fuel supply, accident hazards, growth of their factory 
loads, obsolescence of equipment and other conditions 
inseparable from the operation of their own power 
plants. The factory energy will be, as it should be, 
an incidental element in the manufacturing process for 
which the factory executives will not be responsible. 

From the central-station ‘standpoint the great advan- 
tage of the new developments will arise from the reduc- 
tion in costs of energy. Once the private-plant owner 
is convinced that he is losing money by operating his 
own plant, the contract for central-station energy is as _ 
good as signed. It is very stimulating to visualize the 
amount of new load that will be available for connection 
to the light and power systems as a result of the ex- 
pected gains in thermal efficiency, for there are a great 
number of existing privately owned and operated plants 
that should be discarded as a result of the new era in 
energy production, and this will result in an enormous 
building program for the utilities. 





Industry Must Be Stable if Central Stations 
Are to Meet Energy Demands 


OST electric light and power companies in the 

larger industrial centers east of the Rockies are 
now having difficulty in building stations rapidly 
enough to supply the demand for energy. Many of 
them are fairly staggering in their attempt to carry 
the present peak demands with their installed capacity. 
Numerous others have refused to make more power 
contracts. In other words, under present conditions, 
the demand for electrical energy has outstripped the 
installation of generating equipment. 

Such a situation seems very auspicious for the 
central-station industry at first glance, and it may also 
lead the’ casual observer to remark that the central- 
station companies have been backward in foreseeing the 
growth in load demand. But a little analysis shows. 
that many elements enter into the situation which 
make it difficult for central-station organizations to 
predict industrial demands. Of these elements the 
primary one is the fact that industry is not stable 
when viewed over a period of years. It is a succession 
of peaks and valleys which are often occasioned by 
unforeseen happenings. The present healthy condition 
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of industry has come about, for example, despite the 
predictions of economic experts that there would be a 
bad slump during the su er just past. The slump 
did not occur, and the bolle shows no indication of 
gathering industrial clouds. 

The electric light and power company cannot build 
and tear down to meet the changing conditions in 
industry. Power stations are, of course, permanent 
structures involving an immense investment which is re- 
stricted to a limited return in prosperous times and has 
no guarantee of any return in bad times. Moreover, 
the element of time enters into the situation, for it 
takes at least three years to plan and build a large 
central station, and this time element places a tremen- 
dous burden on those who venture to predict load de- 
mands far in the future. 

So the real situation is that the central-station com- 
panies are forced to be conservative in their building 
programs because of the unstable conditions existing in 
industry. A measure of relief from this situation lies 
in the active participation of central-station executives 
in every plan of economics and politics that will tend 
to render industry more stable and uniform in its 
growth. 


Revival in Electric Furnace 
Activity 


HE war gave a great impetus to the use of electric 

furnaces in the iron and steel industry, and it is 
encouraging to note that these furnaces are again 
resuming operations. In addition new applications and 
new types of furnaces are being developed which will 
afford a still greater field for the use of electricity in 
the metal trades. 

Sweden is the only nation that has found it economical 
to produce pig iron directly from the ore in an electric 
furnace. In all other parts of the world the blast fur- 
nace using coke has proved generally more economical. 
Developments are occurring that may extend this use 
of electricity, however. One of these takes the direc- 
tion of indirect smelting of the ore by using two reduc- 
tion processes, the first using coke and the second using 
electricity. The other development is in the direction 
of using high-grade iron ores and changing them 
directly to steel by means of the electric furnace. 

A very important application of the electric furnace 
is in the production of ferro-alloys. Of the twenty- 
three alloys now in use all but two can be economically 
produced in the electric furnace. The electric furnace 
process gives a higher recovery of the alloying metals, 
a richer and more uniform alloy and one that is lower 
in carbon. These advantages offset to a great extent 
the higher cost of electricity as compared with coke. 

But the most encouraging sign of a greater use of 
electric furnaces is in the melting and refining processes 
required to make steel or high-grade pig iron. There 
are thirty different types of electric furnaces of this 
character in this country, and the total number of 
installations in 1923 in the United States was 406. The 
most recent developments in this application lie in 
foundry processes. So-called “synthetic pig’ can be 
made readily and economically in certain localities, and 
malleable-iron foundries are studying the suitability 
and economics of the electric furnace for their needs. 
Steel castings also are becoming increasingly popular 
and offer a field for electric furnace applications. 

The induction furnaces have proved their merits in 
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the brass industry and are rapidly eliminating all other 
types. In addition, many special furnace applications, 
annealing ovens and electric welding equipments are 
being used more extensively in the metal trades. 
Fortunately for the central station which supplies 
energy to these applications, many of the service prob- 
lems were solved and adequate contro! equipment was 
developed during the slack period following the war. 
It now is generally true that furnace loads are desirable 
ones for central stations to carry, and an opportunity 
is offered them, particularly in foundry practice, to help 
bring about a more widespread use of electric furnaces. 


Power Salesmen as 


Load Builders 


UIETLY, unceasingly and efficiently, the electric 

motor is doing the jobs in industry. In a few 
short years it has won supremacy in the industrial field 
and has relegated most of its competitors to the scrap 
heap. The very fact that no radical developments in 
motor design have occurred recently shows how wisely, 
rapidly and clearly the manufacturers realized the 
utmost possibilities in the assembly of known materials. 
It does not seem possible to better the design of the 
motors customarily used in industry from an efficiency 
standpoint, and improvements in design now are largely 
concerned with insulation, bearings and frame struc- 
ture. 

The real problem in motor application to industrial 
jobs is concerned with making the motor and the ma- 
chine it operates a working unit. Notable advances 
have been made along these lines in the machine-tool 
industry, but much remains to be done even in this field. 
For many other branches of industry the ground has 
scarcely been scratched, because each motor application 
has been treated as a special job which called for a 
special installation. 

The proper application of a motor to a job involves 
more than a decision as to the relative merits of a 
gear, belt, chain or direct connection of the motor to the 
work. It involves securing the installation of the equip- 
ment in a minimum factory space and an arrangement 
to obtain maximum production through use of high 
speeds and convenient and accurate controls. In many 
ways the power salesmen of the central-station com- 
panies are best fitted to advance the state of the art 
in these respects. They are generally competent engi- 
neers who are familiar with a large number of indus- 
tries using a variety of motor applications. Through 
their connections they learn quickly of new devices and 
developments of the manufacturers, and they have the 
training to apply them adequately to industrial needs. 
They are becoming more and more service-consulting 
engineers to power customers. The central-station com- 
pany reaps a reward for their services through acquir- 
ing satisfied customers, high-power-factor installations 
and a growth in energy sales. 

Not only in motor applications but also in heat applica- 
tions there is a big opportunity for the power salesman 
to promote the electrification of industry and to benefit 
his company and its customers. Very many industrial 
heating processes now done with gas, oil or coal could 
be done better and cheaper with electricity if it were 
possible to bring the attention of the industrial execu- 
tives to these possibilities. Every day it becomes in- 
creasingly evident that the central-station power-sales 








SEPTEMBER 22, 1923 


engineer has a place in the industry sufficiently impor- 
tant to merit more consideration than it has received 
in the past. 





Machine Switching 
in Long-Distance Telephony 


AUTOMATIC telephony is usually associated with 

local exchanges, and for a long-distance connection 
the intervention of a human operator is considered 
necessary. A_ recently opened automatic telephone 
exchange in Bavaria is so arranged that not only local 
but also long-distance connections to neighboring com- 
munities are obtained by dialing. From an account of 
this unique installation in the July issue of the Siemens 
Zeitschrift it is learned that each subscriber has a 
meter which registers in “talkfest” units (presumably 
so many million paper marks for every three minutes 
of local conversation). When, however, the subscriber 
dials a distant station, the meter rate is doubled, tripled, 
etc., depending upon the number dialed. Ten seconds 
before the expiration of every three minutes he hears 
a warning buzz which leaves him just enough time to 
say “Ja wohl” and “Auf Wiedersehen.” Exactly on 
the minute the connection is seemingly broken, and 
he has to push a button to restore it in case tht he 
feels in a mood to talk some more. There is no uncer- 
tainty about the charges, either. For example, if he 
talked, say to the fourth zone, for six minutes, this is 
equivalent to 4 « 2 8 local conversations, and before 
he hangs up the receiver he can hear eight strokes of 
a bell, irrevocably registering the corresponding num- 
ber of talk units in his meter. 

Such a system may offer considerable advantages in 
sparsely settled communities by providing twenty-four- 
hour service without an operator and taking care of 
long-distance charges. Other useful applications may 
suggest themselves in metropolitan districts, among 
associated business houses, in police work, and so forth. 
This idea may also be of interest in electric power 
transmission work, where communication among dis- 


tant substations is effected by means of a _ public 
telephone system. 
Extension of Research 
to Commercial Problems 
Ae INDIRECT result of wider application of 
research to industrial problems and to human 


psychology has been an extension of systematic experi- 
ments to purely commercial problems. For example, 
some tests have recently been made on the relationship 
between the illumination of a show window and its 
“drawing power.” Typical windows were selected and 
the illumination increased by stages to 110 foot-candles, 
the number of people stopping to examine the windows 
being noted. In two stores where tests were made an 
increase from 15 foot-candles to 100 foot-candles in- 
creased the drawing power by 40 per cent and 100 per 
cen. respectively. On the average, an increase from 
15 foot-candles to 40 foot-candles attracts 33 per cent 


more persons, and an increase to 110 foot-candles 100 
per cent more. If the same wattage is employed, the 
use of colored light increases the drawing power about 
40 per cent (Transactions Illuminating Engineering 
Socicty, Vol. 17, page 683). A few years ago no one 


woul have thought of such experiments and the best 
Value of illumination would have been chosen in accord- 
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ance with the horse-sense judgment of some experienced 
and practical man. 

How many of the methods and data inherited and 
used in our commercial and administrative activities 
will stand the scrutiny of accurate and systematic 
tests? Most of them, not unlike English spelling and 
good literary usage, go back to past ages and to con- 
ditions which do not obtain any longer. Here is a big 
and virgin field for engineers trained in physical, chem- 
ical, mechanical and electrical laboratories to avply 
general scientific methods to human problems. There 
is still much to be found out and recorded as to the 
best ways of advertising, selling, creating good will, 
instructing customers, keeping employees satisfied, 
promoting order and efficiency, and generally learning 
what human beings are and what they will do under 
certain imposed conditions. Merely thinking what a 
group of human beings will do in response to a definite 
move made by a public utility company does not insure 
their doing so any more than thinking that elephants 
are yellow makes them of that hue. 


Penalizing Poor Power Factor 
by Kva.-Demand Billing 


HE light and power companies have been trying for 

some time to obtain a revenue based on both invest- 
ment and operating charges. Unfortunately this has 
proved to be a difficult task, because the pioneers in the 
industry set a precedent by using the watt-hour-meter 
readings as the sole basis of billing. However satis- 
factory this may have been in the early days, with the 
advent of the industrial load difficulties arose in getting 
an adequate return on the investment, because the in- 
vestment is based on kilovolt-ampere ratings and the 
watt-hour-meter readings take no account of power 
factor. 

Through a process of evolution the combined kw.- 
demand-and-energy charge basis of billing has been 
developed in a very satisfactory manner and takes care 
of most of the elements in the situation except power 
factor. But power factor has been and still is a stum- 
bling block because of the inherent difficulty of estab- 
lishing a rate clause or developing a metering equip- 
ment that can be used commercially. Many systems of 
metering and many types of power-factor clauses have 
been tried, but at best they have proved to be make- 
shifts. 

A general acknowledgment by the utilities that rate 
systems should be simple and intelligible to consumers, 
coupled with the unsatisfactory results of the many 
attempts to administer a power-factor clause, have re- 
cently caused still further study of this question, result- 
ing in a proposed system that seems to meet with wide- 
spread approval. 

This system involves billing on a kva.-demand basis to 
secure a revenue based on the investment and on a watt- 
hour basis to secure a return based on operating charges. 
It has the merit of obviating any necessity for mention- 
ing or explaining power factor to consumers and yet 
incorporates an effective method for penalizing those 
consumers having poor power factors. The only draw- 
back to a widespread adoption of the kva.-demand 
method lies in the fact that adequate and economical 
meters have not yet been developed. But reports in- 
dicate that great advances in this respect may be ex- 
pected in the near future, and it can safely be said that 
the metering problem will be solved at an early date. 
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FIG. 1—DOUBLE UNIT REVERSING MOTOR 


Rated at 4,000 hp., 50 deg. C. rise, 80/135 r.p.m., driving 30-in. 
reversing skelp mill at the Youngstown Sheet & Tube Company. 


Also shows pinion stand, direct-current circuit breaker and a 
portion of the switchboard. 


Electric Drive of Reversing Mill 


Third in Same Plant to Be Converted from Steam Drive—Roll- 
ing Requirements—Special Features Embodied in Main Mill 
Motor— Provisions for Starting Reversing and Regulating Load 


By C. B. 


HUSTON 


Power and Mining Engineering Department, General Electric Company 


HE recent electrification of a reversing skelp 

mill at the Youngstown plant of the Youngs- 

town Sheet & Tube Company marks an im- 

portant step forward in the electrification of 
old steam-driven mills. This is the third mill at this 
plant on which a steam engine has been replaced by 
electric drive, this last one having been put into opera- 
tion on June 18 of this year. In this particular case the 
engine had well served its purpose for many years of 
operation, but, since it was badly worn and somewhat 
too light for the service, a new drive had to be con- 
sidered. With this improvement in view, the Youngs- 
town Sheet & Tube Company decided to go a step farther 
and at the same time replace the old mill with an up- 
to-date one. 

Skelp is the form of material from which welded pipes 
are made. It consists of what may be termed either 
Strip or plate, according to the width of the material, 
On this particular mill the skelp can be truly termed 
“plate.” It is rolled from slabs from 3.5 in. to 5 in. 
thick by about 6 ft. long, varying in weight from 1,200 
lb. to 3,700 lb., depending upon the width, which ranges 
from 15 in. to 45 in. The finished plate is reduced to a 
thickness depending upon the size of the pipe and the 
Service for which it is intended. Materials as narrow 
as 7 in. or 8 in. may be rolled on this reversing mill, but 
it is not economical to use such a type of mill for the 
Smaller sizes. Instead such stocks are rolled on some 
form of a continuous mill. 

The mill, which was manufactured by the Mackintosh- 


Hemphill Company, Pittsburgh, is of the type com- 
monly known as the two-high Universal reversing plate 
mill. There are two horizontal rolls between which the 
metal is squeezed for reducing the thickness from the 
slab to a plate stock. These rolls are each 30 in. in diam- 
eter. There are also four vertical rolls, two on each side 
of the horizontal rolls, by means of which the width of 
the plates is accurately maintained. By removing 
these vertical rolls and replacing them with horizontal 
feed rolls, plates up to 72 in. in width may be rolled on 
this same mill. However, for the usual service this mill 
will not be operated in this manner. 

The top horizontal roll is balanced by two hydraulic 
cylinders, and by means of a separate auxiliary motor 
the roll is.raised or lowered. Further adjustment is 
obtained by a special equalizing device to change the 
elevation on one end of the roll alone, by means of which 
the surfaces of the two horizontal rolls may be kept 
parallel to each other. The side rolls are adjusted for 
movement in and out by an independent auxiliary motor- 
driven mechanism. The driving of the vertical rolls, 
however, is from the same source as the horizontal rolls, 
each being connected to the pinion stand to which the 
main motor itself is connected. 

On each side of the mill there are table rolls for trans- 
ferring the metal to and from the mill. These are like- 
wise driven by separate auxiliary motors and are 
grouped on each side in what are termed front and rear 
live tables, approach and delivery tables. 

In the operation of the mill there is very little manip- 














































FIG. 2—SPEED-TIME CURVE OF ACTUAL CYCLE 
For rolling one slab in eleven passes to plate or skelp from 


which welded pipe is made. Speed is in terms of r.p.m. of mill 
and direct-connected motor. This chart represents the speed and 
the direction of operation of the mill and shows clearly the num- 
ber of passes and the number of reversals in the cycle of rolling 
each slab. The chart speed was 7 in. per minute, from which 
it is figured that the cycie is repeated every seventy seconds. 





ulation of the metal required, it being necessary only 
to operate the “screw-down” to adjust the draft, make 
a slight adjustment in the setting of the vertical rolls 
and reverse the table-roll drive each time the piece is 
reversed to run it through the mill in the opposite direc- 
tion. Thus the reversing service on the main drive 
must necessarily be extremely rapid in order to keep 
pace with the operation of the auxiliaries. (See Fig. 2.) 

The complete electrical equipment for this reversing 
drive (which applies to all reversing-mill service such as 
reversing blooming mills, reversing plate mills and re- 
versing skelp mills) is illustrated diagrammatically in 
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directly or indirectly by the three-phase alternating- 
current lines. Thus the operation of the equipment is 
dependent only on the one source of power. The main 
mill motor is served by a three-unit flywheel motor- 
generator shown in (Fig. 5). In this case there are two 
generators, each rated at 1,800 kw. and 650 volts direct- 
current. The alternating-current driving motor, which 
is the slip-ring type of induction motor, is rated at 2,500 
hp. at 500 r.p.m. and 6,600 volts, three-phase, 25 cycles. 
The flywheel which forms a part of the set weighs 
78,000 lb., which, at the speed of 500 r.p.m., has a stored 
energy of 132,000 hp.-seconds. Load equalization is 
accomplished by means of a liquid slip regulator. Forced 
ventilation is a special feature of the flywheel set, two 
generators and the one induction motor being served 
by one air-conditioning equipment supplying 30,000 
cu.ft. per minute. 

In the design of the main mill motor as well as all 
the controlling apparatus the rapid reversing service 
of this mill was given special consideration. The motor 
was designed in two units, mounted on a common shaft, 
the armatures of which were made as small in diame‘er 
with a corresponding increase in length of stacking as 
is practicable in machines of this type. The advantage 
gained by such a design is low stored energy in the 
motor armatures. Thus the power and, correspondingly, 
the time required for reversing the unit are minimized, 
Not only does such a feature in the design help out on 
the reversals, but it also greatly influences the available 
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FIGS. 3 AND 4—ESSENTIAL PARTS OF MILL CONTROL, FACILITATING STARTING, 
REVERSING AND LOAD EQUALIZATION 


The top electrodes of the liquid slip regulator are operated by 
a torque motor which is supplied with current from a three-phase 
current transformer connected in the primary circuit of the induc- 
tion motor just ahead of the reversing oil circuit breakers. The 
torque motor, therefore, receives a current proportional to the 
primary load current of the induction motor, and in case of an 


overload or load beyond the regulator setting it operates to ra 
the movable electrodes. Thus the resistance in the motor circuit 
is increased, the speed caused to drop, and energy is thereby giv! 
up by the flywheel. When the load falls off the motor accelerates 
the wheel to its original speed and the energy is restored I 
for the next peak demand. 
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FIG. 5—FLYWHEEL MOTOR-GENERATOR USED FOR EQUALIZING LOADS 


» 


Consisting of two 1,800-kw., 650-volt direct-current generators, one ¢ 500-hp., 6,600-volt induction motor and 
one 78,000-lb. flywheel. 


capacity for acceleration with metal in the rolls. That 
is, the less the stored energy in the motor armature, 
the less energy is required for acceleration, and thus a 
greater amount of power is available for rolling, and the 
rate of acceleration would under such conditions be 
greatly increased. This fact is especially true in the 
operation of this reversing skelp mill on account of the 
long passes toward the end of each cycle of operation. 
It is impracticable to enter the metal at a speed desir- 
able for rolling. Therefore the motor must accelerate 
the mill after the metal has entered, and to do so with 
excessive stored energy in the armatures would be a 
decided handicap in the operation of the electric drive. 

The main-drive motor, shown in Fig. 1, has a normal 
rating of 4,000 hp. at 80 r.p.m. to 135 r.p.m., which 
corresponds to 262,000 Ib. torque at 1-ft. radius. It 
develops a maximum momentary torque of 592,000 lb. 
at 1-ft. radius at any speed from 0 r.p.m. to 80 r.p.m. 
From 80 r.p.m. to 135 r.p.m. the torque falls off in 
inverse proportion to the speed. 

The control of the main mill motor is essentially a 
Ward-Leonard type combined with some motor field 
points. Both motors and generators are separately 
excited from a 250-volt exciter. The fields of the two 
motor units are connected in series and likewise the 
fields of the two generators. The speed of the motor up 
to base or full-field speed, which is 80 r.p.m. is governed 
by generator-field control and the speed from 80 r.p.m. 
to 135 r.p.m. is governed by motor-field control. The 
field circuits are handled directly by magnetic switches 
under the control of a master switch. Such a field- 
control equipment for the operation cf a reversing mill 
must provide the following features: 

Selection of direction of rotation on mill motor. 

Definite number of hand-controlled operating speeds. 

Means of automatically obtaining the proper 
Sequence from point to point. 

Means of controlling rate of speed change, accelera- 
tion and retardation, 

Means of protection against excessive loads, over- 
Speed and full protection against improper manipula- 
on by the operators. 





The hand-operated master switch which is mounted 
in the mill pulpit provides control of the reversing field 
contactors to determine the direction of rotation as well 
as control of the operating speed points. There are six 
points of generator-field control giving speeds up to 
80 r.p.m. and four points of motor-field control giving 
speeds from 80 r.p.m. to 135 r.p.m. 
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FIGS. 6 AND 7—EFFECT OF REGULATOR ADJUSTMENT 


Section of record from curve-drawing wattmeter showing input 
to induction motor taken before and after adjustments had been 
made in the liquid slip regulator. Rolling cycle of the mill 
remains the same. 








ov 
@ 
oS 


The adjustment in the regulator is first by choice of 
the proper current ratio for operating the torque motor; 
second, change in resistance in secondary of torque 
motor, and, third, adjustment in the weights which 
balance the electrodes. In setting the regulator the 
load cycle must be very closely studied. If made too 
sensitive, too great an amount of speed reducticn wil! be 
caused at the eurly stages of the cycle and there may nut 
be suificient time for the flywheel to be brought hack up 
to speed before the second cycle begins. As a good illus- 
tration of the effectiveness of load equalization on this 
reversing-mill drive, attention is called to Figs. 6 and 7. 
‘these give the kilowatt input to the induction motor 
befure and efter adjustments had been made in the 
liquid slip regulator. Before the regulator had been 
adjusted the load peaks reached as high as 2,490 kw., 
but after the regulator had been put into operation 
these peaks were reduced to 1,600 kw. 

The slip regulator also serves the purpose of a start- 
ing resistor for the induction motor. With the elec- 
trodes raised to their minimum height, the resistance 
of a normal solution of electrolyte is sufficient to limit 
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the starting input to about normal. When plugging the 
motor to bring the set to rest quickly it is usually neces- 
sary to have a separate bank of grid resistors inserted 
in series with the regulator. Provision must then be 
made to short-circuit the plugging resistor during nor- 
mal running service. This may be done by either hand 
or magnetic switches. The primary reversing switches 
are equipped with magnetic locks energized by an inter- 
lock on the slip regulator, by which it is necessary that 
the electrodes be in the position of maximum resistance 
before either switch may be closed. 

The transformers which serve these auxiliaries are 
provided with half-voltage taps on the secondaries from 
which a starting bus is energized, and thus separate 
starting compensators are eliminated. It is necessary to 
have the ventilating air circulating through the mill 
motor and generators before they can be safely operated. 
The control of the pump, blower and exciter motor is, 
therefore, interlocked so that starting must be in the 
sequence mentioned, and the shutting down of either 
motor on the air washers will shut down the exciter and 
thus render the rest of the equipment inoperative. 





From 5 to 17 Foot-Candles 


By E. 


L. CONNELL 


Chief Engineer Van Dorn Electric Tool Company, 
Cleveland, Ohio 


ROM the time the armature- ** 
winding department of the 
Van Dorn Company first 
operated with a lighting in- 
tensity of 5 foot-candles to the time 
the present equipment, giving 17 foot- 
candles, was installed considerable 
study was devoted to the proper use 
of illuminating equipment in such work. +48 
Analysis of the various operating 
conditions from a lighting standpoint were made with 
the assistance of the engineers of the National Lamp 
Works. When it was decided some time ago to move 
and expand the armature-winding department, it was 
felt that an increase in the illumination of the depart- 
ment could be profitably made. The old location had 
been at one end of the assembly floor where the illumi- 
nation had not been very good. The illumination there 
had been provided by rather widely spaced 75-watt 
lamps with bowl reflectors. These were reinforced with 
lamps and reflectors for each individual operator. So 
the general illumination was only about 5 foot-candles, 
and the operators found it necessary to shift and turn 
their lamps every time light was needed on some par- 
ticular spot on the work. In addition to the loss of 
time, the continual bending of the flexible arms caused 
breakages, resulting in loss of light for the individual 
workman and short circuits. As the distribution cir- 
cuits ran along the rear of the benches and fed the entire 
row, a blown fuse meant interruptions to the entire 
group until the electrican could find and repair the 
short circuit. These delays often ran from ten to 
thirty minutes, constituting a real hindrance to pro- 
duction. Another factor was the constant complaints 
of the operators about the lighting. 
In the winding of armatures the illumination must be 





How a Cleveland Factory 
Improved Production of 
One Department by More 
than Tripling Illumination. 
Type of Equipment Used 


%#* placed where it is most desired. Since 
the small stators are held in a vertical 
plane by a revolving fixture, the light 
must be very good inside the stator, 
even though the operator holds his 
hand on one side, shutting off the 
light from that side. For winding 
armature connections illumination of 
the correct intensity is also impera- 
tive, especially in sizes where the com- 
mutator is hardly over 1 in. in diameter and the wire 
No. 28 or smaller. Small-coil winding requires much 
skill, which is principally dependent upon good eyesight. 
Accordingly, for improving the health of the operators 
as well as increasing production, eye strain must be 
made as little as possible. Unusual stress laid on these 
requirements in this case is due to the high quality of 
workmanship maintained. 


. +. 


TEMPORARY EQUIPMENT 


When the change was decided upon an ivestigation 
of what makes for good industrial illumination was con- 
ducted. After a preliminary study, a section on the 
fourth floor of the building was chosen, and lighting 
equipment consisting of 200-watt bowl enameled lamps 
and “RLM” reflectors was installed. The spacing was 
varied to give a uniform lighting distribution, and the 
heights from the plane of work were also changed to 
determine what the most effective lighting would be. 

When this preliminary work was finished the inten- 
sity on the benches averaged about 12 foot-candles. 
Although this value was more than that which had 
previously been considered necessary in armature-wind- 
ing establishments, the management felt that an in- 
crease would not be harmful; it even thought that 20 
foot-candles might be desirable. The factors involved 
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FIG. 1—ARMATURE-WINDING ROOM 


Showing mounting height of the forty “RLM” reflectors which 
of 17 foot-candles on the benches. 


in good lighting as revealed in this experimental work 
were: 

1. There must be sufficient intensity on the vertical, 
horizontal or oblique planes and the older method of 
individual lamps which must be juggled should be 
avoided. 

2. This intensity must be comparable with that on the 
walls to avoid annoying and harmful eye adjustments 
as the men look up from their work. 

3. There must be absolute freedom from glare or 
reflection for the same reason. 

4. The diffusion must be such as to avoid sharp con- 
trasts or shadows. 

5. The entire system must be simple, reliable, easily 
KK (pZzLLLLEELELLELLL maintained and, of course, reason- 
able in its initial and operating costs. 

To meet these requirements the 
equipment permanently installed 
consists of forty 300-watt 







bowl 











give uniform intensity 


enameled units with “RLM” reflectors spaced on 10-ft. x 
124-ft. centers with a mounting height 11 ft. above the 
floor, or 8 ft. above the working plane. This arrangement, 
shown in Fig. 2, solved the entire problem of intensity 
and diffusion as well determining what our future in- 
stallations should comprise. The distribution curve for 
each of the lighting units is shown in Fig. 3. An in- 
tensity of 17 foot-candles is maintained, although when 
new and entirely clean this value was actually 20 foot- 
candles. The 17 foot-candles is the lighting intensity . 
at night or on dark days. This section of the armature- 
winding department is furnished with excellent daylight 
illumination through large windows closely spaced, as 
shown in Fig. 1. The building runs north and south, 
giving good western and southern exposure. 

The bays produced a problem in laying out 
the lighting system due to their absorption 
| of light, which had to be compensated for 
by an additional allowance in illumination 
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| FIG. 2— CEILING LAYOUT OF 
| FORTY “RLM” REFLECTORS, 
SPACED 10 FT. X 1234 FT. 
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intensity. This effect was noticeable at the benches 
nearest the windows more than at those in the center of 
the room. The uniformity of the illumination is depicted 
in Fig. 3. It is interesting to know that when the 
opinions of the workmen were requested many of them 
compared the new system with daylight illumination and 
were pleased with the results attained. 

The system as installed is easily maintained, and a 
time schedule for washing lamps and reflectors is used 
to keep the illumination up to 
its full value. Just how fre- 
quent cleansing such a sched- 
ule shall prescribe in any 
particular case depends on 
the factory conditions and of 
course will vary between de- 
partments, depending on the 
character of work and the 
amount of dirt. In this in- 
stallation an annual cleaning 
has been found sufficient. 


LIGHTING Cost RATIOS LOW 


Any consideration of cost 
of illumination must take into 
account many factors. In 
this case the forty operators 
in the room are highly trained 
and well paid. Delays caused 
by poor lighting mean equiv- 
alent loss in time, and it would 
be foolish to put too much 
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Since an operator’s day is measured in operations 


that are performed in seconds rather than in minutes 
or hours, it is short-sighted to worry over the cost of 
illumination when proper lighting means the saving of 
those seconds and at the same time better performance 
of the work. 

Unfortunately there are no definite figures available 
to show the increase of production. To get these figures 
and have them mean something involves more careful 
research work and a closer control of production con- 
ditions throughout the tests than were deemed neces- 
sary in this case. The production figures have been 
mounting since the installation of the system, and in 
addition the quality of the product, which was neces- 
sarily affected when the lighting was poor and many 
operations were hard to carry out, has shown an im- 
provement. The ratio of the cost of the increased 
illumination to the total cost of the product has been 
so low that the accuracy of the available figures has 
been questioned. When it is realized that in such cases 
as this the cost of illumination is a very small part of 
the total cost of the product, it will be seen that illumi- 
nation values can be run up to a high figure before 
becoming an important factor in the total. Another 
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factor to consider is that the artificial illumination is 
used only at night or on dark days, so that the cost is 
not that of continuous operation. 

The results of the installation in this department have 
been such that the company is convinced of its value 
and plans changes in the illumination of other depart- 
ments to effect a similar improvement in lighting con- 
ditions. 





Automobile Industry Highly Electrified 


EW if any American industries are more highly elec- 

trified than the automobile manufacturing industry. 
The industry as a whole reported to the United States 
Census Bureau that at the beginning of 1920 the in- 
stalled primary power totaled 544,242 hp., of which 
384,537 hp., or 70.8 per cent, represented the electric 
power purchased from central-station companies. It 
must be remembered, however, that a very large pro- 
portion of the remaining 159,705 hp. of primary power 
was used in the propulsion of electric generators in 
private generating plants, a total of 111,172 hp. being 
the average load of these private plants. The total elec- 
tric power, therefore, used in the automobile industry 
was on the average about 495,709 hp. 

Michigan leads in the manufacture of automobiles, 
the plants of that state using on the average 179,854 


DISTRIBUTION OF POWER IN THE AUTOMOBILE MANUFACTUR- 
ING AND REPAIR INDUSTRY—LU. S. CENSUS of 1919 
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Total Automobile Industry 
United States.. 2,830 544,242 78,343 67,869 12,927 566 384,537 111,172 
Michigan.... 271 284,127 37,539 59,177 8,567 18 178,826 84,259 
ORR 281. 79,039 8,555 440 877 6 69,167 3,723 
New York.. 344 42,474 8,212 332 493 540 32,897 6,326 
Indiana. . 172 39,481 7,026 3,375 230 0 28,850 5,450 
Pennsylvania 202 23,363 3,540 150 729 5 46,939 1,323 
Wisconsin. . . 95 22,892 5,710 0 559 0 16,623 4,198 
Illinois.. i 229 =15,098 1,065 670 248 O 13,115 455 
Automobile Manufacturing 
United States... 315 287,323 45,423 59,109 861 0 181,930 93,426 
Michigan..... 68 180,702 22,620 57,707 146 0 100,229 79,625 
Ohio...... 44 37,473 6,113 400 228 0 30,732 3,061 
Wisconsin... 15 14,864 5,025 0 1 0 9,828 1,663 
Indiana... 27 =—-13,564 + =2,830 0 0 0 10,734 626 
Illinois. . yf 6,263 380 670 0 0 5,213 72 
Automobile Bodies and Parts 
United States... 2,515 256,919 32,920 8,760 12,066 566 202,607 17,746 
Michigan.... 203 103,425 14,919 1,470 8,421 18 78,597 4,634 
Ohio... ; 237 «41,566 2,442 40 649 0 38,435 662 
New York... 316 27,976 3,317 0 493 540 23,626 848 
Indiana... 145 25,917 4,196 3,375 230 0 18,116 4,824 
Pennsylvania 177. 17,950 2,912 150 509 5 14,374 1,183 
Automobile Reoairine 
United States... 15,507 82,691 1,721 42 17,571 132 63,225 518 
California... 1,648 8,424 8 0 482 Z 7,932 6 
Pennsylvania 1,359 7,109 621 0 1,431 9 5,048 90 
New York... 999 5,897 43 0 759 5 5,090 2 
Tllinois.. 785 4,278 72 0 608 0 3,598 14 
TOD ssc ses 540 0 735 0 2,763 6 


3,678 180 


hp. of electrical energy and the portion of the industry 
known as “‘automobile bodies and parts” using 83,231 hp. 
of electrical energy. In the repair of automobiles, how- 
ever, California easily leads in number of plants or 
garages, which reported a total of 8,424 hp. primary 
power, of which 7,932 hp., or 93 per cent, was electrical. 

The accompanying table shows the distribution of 
power in the automobile industry, as indicated by the 
census of 1919. 
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Material Handling in 


ITH the present over- ‘t= 
taxed condition of the 
railroads, the scarcity 
and high cost of labor 
and increased industrial activity, the 
development of electrically operated 
equipment has gone far to increase 
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Many Types of Electrically 
Operated Equipment 
Used by Industrial Plants 
and Transportation Com- 


Industry 


mate, because modern industry has 
never used manual labor to perform 
the work done by cranes. There are, 
however, further savings possible in 
the operation of cranes and derricks 
by the use of other electrical equipment 
which releases still more labor. The 
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production by speeding upthehandling panies Effect Notable addition, for instance, of a lifting mag- 
of material and thus releasing hand Savings in Time, Money net for handling iron and steel not 
labor for more profitable work. Mate- and Labor only increases the speed of the crane, 


rial handling has resolved itself into a 
broad problem embracing the utiliza- ¢- 
tion of electric trucks, industrial trac- 

tors, cranes, hoists, elevators, conveyors and lifting mag- 
nets either singly or in various combinations, depending 
upon the duty to be performed. 

Today engineers and architects recognize the time, 
labor and money-saving value of such equipment, with 
the result that new factories, warehouses and docks are 
designed to accommodate machinery of this type. There 
are, however, numbers of old buildings many of which 
have been equipped with material-handling devices 
upon which exceedingly high economies have been 
realized. On pages 584 and 585 are depicted various 
kinds of equipment used in the moving, handling and 
transporting of material in different stages of manufac- 
ture from raw material to the delivery of the finished 
product to the consumer. 

Industrial tractors and trucks are being very gen- 
erally used, particularly in warehouses and industrial 
plants, because they do away with hand trucking and 
release men for other work. 

Industry has become so dependent upon electric 
cranes and hoists, designed to meet different conditions 
of material handling, that they are accepted as a mat- 
ter of course. What these machines save in the labor 
of thousands of men every year is impossible to esti- 





but it can be operated by one man, 
whereas two or more would otherwise 
be needed. For other materials the 
use of grab buckets or automatic devices performs the 
same function in lessening the manual labor necessary. 
In processes of manufacture and for handling fin- 
ished products in factories, warehouses, at freight 
houses and on wharves many different forms of con- 
veyors have been developed. For continuous operation 
this equipment has been installed as an integral part 
of the industrial equipment. There is also a large field 
for the use of portable apparatus such as _ box-car 
loaders, portable baggage conveyors, bag filing or 
stacking machines, barrel- and keg-handling elevators, 
coal-handling conveyors and so forth. This type of 
apparatus has been found particularly useful in speed- 
ing up loading and handling operations, with a reduc- 
tion of hand labor to the minimum, and as a general rule 
the power requirements are very small. . 
Another combination, that of the electric magnet and 
belt conveyor, is found in the magnetic separator. 
Material transported in bulk becomes contaminated 
with tramp iron or steel, and where the material is to 
be ground, crushed or pulverized these pieces of metal 
may cause considerable damage or a shutdown. 
Elevators for moving freight and merchandise 
present an interesting phase of material handling. 
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For handling raw material, 
goods, 
and other 


package 
chemicals 


Conveyors a 
Necessity to 


Industry 


ores, fuels, 


indus- 





trial products a great variety 


of conveyors 


are available. 


These conveyors speed up the 
movement of material, reduce 
hand labor to a minimum and 
require little energy to operate. 
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TYPICAL WORK DONE IN INDUSTRY BY MAGNETS, CRANES AND TRUCKS 
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Applying the Induction Furnace to an 
Industrial Brass Foundry 


By J. G. CRAWFORD 
Superintendent E. Stebbins Manufacturing Company, 
Spring field, Mass. 


Advantages of Electric Melting 
Include Economies in Pro- 
duction, Improved Quality 
of Poured Metal, Closer Con- 
trol of Product and More 
Favorable Operating Condi- 


tions—Results of a Test Run 
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ECENT 
the design and manufac- 


improvements in 


ture of the induction 

brass furnace open the 
way toward the realization of marked 
economies in the production of con- 
trolled-quality metal. Combustion 
types of furnaces are generally 
handicapped by heavy shrinkage 
losses of valuable material during the 
melting process. The control of 
mixtures is difficult with such equip- 
ment, and there is much uncertainty 


as to the cost of maintenance. With 
the desire to utilize the latest 
developments in melting furnaces 


capable of raising the quality of 

poured metal to the high plane demanded by present- 
day market conditions and keeping it there, the E. 
Stebbins Manufacturing Company, through its presi- 
dent, F. W. Parks, undertook a year or more ago to 
investigate the problem of furnace selection. The result 
was a decision to install two repulsion-induction fur- 
naces. Business conditions have fluctuated considerably 
since the installation of these units last April, but 
despite this handicap upon minimum operating cost 
per unit of output the management is thoroughly 
convinced that this installation is an economic proposi- 
tion. It is turning out a better product at lower cost 
than was previously attained in these works. 

Nearly a year was spent in investigating the whole 
subject of brass melting. In the Stebbins company’s 
case the object was not only to reduce the cost of 
production but otherwise to utilize the space taken up 
by the pit-fire crucible furnaces formerly used. These 
burned hard coal and were of a type which has been 
common to foundry practice for hundreds of years. 
Studies of certain types of arc furnaces convinced us 
that there is only one correct principle in the applica- 
tion of heat to brass, and‘that is to apply it at the 
bottom of the furnace. Gas furnaces were investigated 
and an installation was tested without satisfactory 
results, the shrinkage and control being undesirable and 
objectionable. Oil furnaces disclosed the disadvantage 
of attempting to melt uniform-quality metal in the 





FIG. 1—FURNACES IN OPERATION WITHOUT FUMES 


presence of a combustion process. The indicated solu- 
tion was by the repulsion-induction furnace, with its 
freedom from combustion, cleanliness of operation, 
accuracy of control and simplicity of design. 

In 1922 the General Electric Company brought out 
a new design of repulsion-induction furnace for melting 
copper and all brasses and bronzes. The principle of 
operation is that of a transformer in which the coil is 
the primary circuit and a molten ring of metal the sec- 
ondary. When a suitable voltage is applied to the coil, 
a low voltage is induced in the ring of molten metal. 
resulting in a heavy current. Heat is generated by the 
passage of this current through the metal, positive 
unidirectional flow of the metal being obtained by 
placing the coil in such a relation to the ring of metal 
that a repulsive force is exerted in one direction, caus- 
ing the metal to flow out through a duct to the main 
bath and to return through another connecting duct to 
the heating chamber. This insures the absence of local 
overheating and effects a thorough stirring of metal 
and consequent homogeneity. 

Two of these furnaces are in operation at the Steb- 
bins plant. Each of these furnaces has a pouring 
capacity per heat of 750 lb. and requires a maximum 
power input of about 75 kw. at 440 volts, single-phase. 
The holding capacity is 1,200 lb. of molten brass. The 
difference of 450 lb. must be kept in the furnace in 2 
molten condition at a!l times unless a source of liquid 
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metal is available for priming. The radiation loss is 
so small that an input of from 12 kw. to 14 kw. per 
furnace is sufficient to maintain the metal in liquid 
from during stand-by periods. Practically no attention 
is needed when the furnace is not in production. The 
power-factor rating is about 75 per cent, and from the 
central station standpoint the furnace is more desirable 
than the average induction motor load of equal horse- 
power rating. 

In the earlier and simpler forms of induction electric 
furnace the outfit consisted of an annular channel- 
shaped crucible in which the entire charge was con- 
tained and a primary winding interlinking with a 
laminated iron core which was common to both. When 
an alternating voltage was impressed on the primary 
winding, heat was generated by a secondary current 
flowing around the circuit of molten metal within the 
crucible. The very low resistance of this secondary 
circuit, combined with the high- 
leakage reactance, resulted in a 
very low power factor and made it 
difficult to introduce large amounts 
of power into the furnace. These 
objectionable features were exag- 
gerated with metals of higher con- 
ductivity. It was impossible to 
operate one of these earlier designs 
of furnace on such metals as brass 
or copper, since the magnetic field 
surrounding the secondary became 
so powerful as to cause magnetic 
choking. This severed the con- 
tinuity of the molten metal in the 
channel, causing periodic interrup- A 
tions of the current and a con- Wl 
tinuous agitation of the molten 
metal. All these difficulties have 
been overcome in the newer design. 

The melting pot and molten metal secondary or heat- 
ing element have been segregated in the present 
design. The secondary circuit completes itself without 
passing through the melting pot. Although the heat is 
generated and utilized in entirely different parts of the 
furnace, the free, automatic, unidirectional circulation 
of molten metal results in a small variation in tem- 
perature throughout the bath. Another result attained 
with this circulation is the elimination of the possibility 
of magnetic choking. These features of design make it 
possible to force the furnace to any extent feasible for 
the primary winding and core, and so particularly 
adapt it to.the me'ting of high-conductivity metals as 
well as metals of lower conductivity. The size and 
rating of such furnaces, if at all, is limited only by 
such considerations as mechanical strength and reliabil- 
ity of refractory linings, which may appear in large 
sizes. Preformed and prefired linings are available and 
can be installed in a fraction of the time and at a 
fraction of the cost required for the ordinary rammed 
linings, and all parts of the linings can be thoroughly 
inspected before installation. 

The electrical equipment of this installation is simple. 
Each furnace is provided with an auto-transformer and 
control panel. The transformer is mounted on the back 
of the panel and is provided with five taps for various 
voltages for controlling the power input and so the 
furnace temperature. On the front of each panel are 
mounted an ammeter, air circuit-breaker and tap selec- 
tor switch, together with a watt-hour meter. For 





ELECTRICAL WORLD 587 


cooling the coil of each furnace about 500 cu.ft. of air 
per minute at from 3 oz. to 6 oz. pressure is required, 
and for this supply two No. 20 Sturtevant blowers, 
each driven direct by a 1-hp., 440-volt motor, are 
installed. Each feeds air to the nearer furnace through 
a 4-in. galvanized-iron pipe, and these feeds are cross- 
connected to enable either fan to supply both furnaces 
in case one unit is shut down. 

A substantial saving in the first cost of this installa- 
tion was effected by the availability of the furnaces in 
a 440-volt, single-phase design. Energy is supplied to 
the Stebbins plant by the United Electric Light Com- 
pany of Springfield through a 5,500-volt, two-phase 
feeder which also serves a number of other industrial 
establishments in the same district. The Stebbins 
plant has a total connected motor load of 180.5 hp., and 
the two furnaces are connected to the regular power 
service and treated in the power rate like additional 
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FIG. 2—CROSS-SECTION OF REPULSION INDUCTION FURNACE 


induction motors of a combined additional connected 
load of 200 hp. The incoming 5,500-volt service is 
equipped with a four-pole non-automatic oil switch and 
protected by 60-amp. expulsion fuses, one in each phase 
wire. Two 250-kva. power transformers step the volt- 
age down to 440 for motor and furnace service. The 
two furnaces are fed each by one phase of a three-wire, 
two-phase line running from the transformer secondary 
coils through a three-pole oil circuit breaker to the 
furnace panels. Automatic air circuit breakers are 
provided for the furnaces, as stated. The blower motors 
are connected outside the furnace watt-hour meters, 
and an allowance of about 200 watts per blower motor 
must, in computing totals, be added to the energy con- 
sumption of each furnace. 

The installation of the furnaces reduced the cost of 
electricity in this plant from an average of 3} cents to 
24 cents per kilowatt-hour, applied to the combined 
motor and furnace loads. The use of a standard power 
transformer makes it unnecessary for the Stebbins com- 
pany to carry any extra transformer unit, since the 
United company can immediately furnish extra trans- 
former facilities in case of trouble. The service is by 
underground cable, which safeguards against interrup- 
tions. In case of a failure of electrical supply, the 
furnaces will hold their molten metal for approximately 
one hour without “freezing,” after which a new lining 
must be installed. This can be done in about two days, 
recent improvements in lining manufacture in the way 
of shaping having been accomplished that obviate -~™e 
of the field work formerly necessary. It is interesting 
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to note that the United Electric Light Company reports 
that no fluctuations in circuit voltage or power factor 
on the Stebbins feeder can be traced to the operation 
of these furnaces. 

The first cost of the complete furnace installation, 
with wiring, based on current prices of labor and mate- 
rials, totals about $16,000. The floor space required 
by the two furnaces and switchboard panels is about 
500 sq.ft., against 800 sq.ft. for the twenty pits 
formerly used. The installation is particularly adapted 
to the Stebbins company’s conditions because of the 
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own castings. . 
Such a_ condi- v Auto- transformer 


tion does not 
exist in the 
ordinary com- 
mercial foundry. 
Under normal 
conditions the 
company uses 
about 20 per cent 
of chips per heat, but this fluctuates widely because 
of the accumulation of chips. The brass composi- 
tion here is 65 per cent copper by weight, 33 per 
cent zinc and 2 per cent lead. The life of linings 
is still a variable quantity. These are guaranteed for 
thirty days, and at the time of writing one lining is 
in service which has been running twelve weeks, while 
others have exceeded or not equaled the guarantee. 
One man can handle two furnaces at full output with 
some occasional aid from a second when convenient. 
Two men at $1,000 per year each were released for other 
service when the installation was finally in running 
order. It is possible to pour from seven to eight melts 
per furnace in a nine-hour day, and under normal oper- 
ating conditions the energy consumption does not exceed 
200 kw.-hr. per ton of metal melted. 

During the four weeks ended June 16 the company 
melted 38,000 lb. of its own chips, along with gates, 
spills, defectives, etc., and during this period it was 
obliged to use 19.4 per cent new ingots, whereas with 
the old pit fires about 60 per cent new ingots would 
have been required. The time required to charge a 


1 
Pivot switch 
70 furnace 


FIG. 3—SIMPLICITY OF CONTROL 
FOR INDUCTION FURNACE 


furnace is about ten minutes. The absence of oxidation ° 


in melting is a great advantage, saving material and 
also doing away with the need of skimming ladles, with 
its associated hazards. 

At the present price of anthracite coal in Springfield 
($16 per ton), the cost of melting by electricity is no 
greater than with the old pit-fire furnaces. The quality 
of the product is superior, owing to the uniform melting 
temperature, the absence of opportunity for the metal 
to absorb impurities from gases and the reduction of 
shrinkage. The salvage on chips at from 4 cents to 7 
cents per pound means a saving of 1,400 lb. per day 
under full normal operation. Based on last year’s out- 
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put of this plant, the saving of oxidation or shrinkage 
amounts to a carload of ingots valued at $6,000 in a 
year’s run of these furnaces. About seventy minutes 
is required to bring the metal to a boil after starting 
the furnace. The foundry operates one shift per day. 

Many interested companies having asked whether this 
furnace could successfully melt charges consisting 
entirely of chips and turnings, the Stebbins company 
offered to operate one of its furnaces on borings alone 
for an entire day in order to demonstrate that this 
material could be successfully melted in the repulsion- 
induction furnace. This test was carried out on July 
24, 1923, under the direction of L. S. Thurston of the 
General Electric Company. 

A total of three 750-lb. charges, consisting entirely 
of chips and turnings, was melted in one of the furnaces 
during the test run. Charging the first heat was 
started at 9:37 a.m., and the second heat was held 
in the furnace one hour and twenty-five minutes after 
being ready to pour, while the observers were out at 
lunch. The third heat was poured at 4:12 p.m., so it 
is obvious that several more heats could have been 
obtained during the regular shift. 

In the accompanying tables the records of the three 
heats and a summary are given. 

It should be noted that the metal was poured at a 
high temperature, it being brought to the boiling point 
before pouring. The temperature of the metal when 
poured was probably in the neighborhood of 2,100 deg. 
to 2,200 deg. F. The first heat took somewhat longer 
than would normally be necessary because the furnace 
was emptied to a lower point than usual before the 
starting of this heat. Consequently there was not so 
much molten metal as is usually left in the furnace and 
the rate of melting was slowed down during the first 
portion of the heat. 

The castings obtained from the metal melted from 


MELTING BRASS TURNINGS IN INDUCTION FURNACE 
Watt-Hour 
Me ter 
Heat No.1 Reading 
9:37 a.m.—Began charging borings. eet 52,335 
11:07 a.m.—Total of 750 lb. charged and metal boiling , cos Sane 
11:10 a.m. —Besen to pour. 
Heat No. 2 
11:26 a.m.—Began charging. rating SC acte tops wa 52,441 
12:45 a.m.—750 lb. charged, metal boiling. . . Baoae 


(Metal held in furnace until 2:20 P.M. awaiting 
return of visitors.) 


| PPC EEL TET EET CCC 52,565 
Heat No.3 

BOs ith. BO GBI 6.5.5 oon ccin ca disses rerdcasaseves 52,571 

4:02 p.m.—750 lb. charged, metal boiling.................... 52,666 

4:12 p.m.—Began to pour............. Piak ton ceases | OagOel 

Summary 
Heat Number 
ee pictaliecek lv Aaa | 2 3 Average 
Pounds borings melted... .. 750 750 750 750 
Time to melt and bring to boiling point, hours and 
minutes. .... ciccs See tele 3a 1:25 

Kw.-hr. to melt and bring to boiling point. ieee 100 89 95 94.7 


the chips and turnings were as good as those from the 
regular run of ingot and scrap. No accurate figures 
were secured as to the weight of castings produced. 
When using the induction furnaces the amount of 
dross is very small, amounting to possibly not more than 
20 per cent of that obtained from the crucible furnaces. 
A sample of the dross accumulated since the operation 
of the induction furnaces, including some floor sweep- 
ings, analyzed approximately 24.4 per cent copper con- 
tent. The number of rejected castings when using the 
induction furnace metal is considerably less than when 


using metal melted in the pit fires. 
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Servicing Industrial Loads 


Good Practices in Handling This Class of Business—Transtorming, Metering and 
Housing Equipment—Contracts and Servicing Methods—Typical 
Installations for Overhead and Underground Services 


HE servicing of large users of electricity by 

central-station companies has become increas- 

ingly important because of the great magni- 

tude of the business and the necessity for 
rendering reliable and economical service. The central- 
station and industrial executives and engineers are all 
concerned because the business and engineering features 
are very complicated and reflect themselves in so many 
ways. Transforming equipment, housing facilities, 
metering methods, contract clauses, costs, control, pro- 
tection, maintenance and operation are some of the 
elements in the problem, whose ramifications extend even 
into the realms of legislation and public relations. 

The industrial executive is concerned primarily in 
getting an installation, a rate and an operating pro- 
cedure at a low cost that will give him absolutely reliable 
and economical service under all contingencies of opera- 
tion. He knows that his production costs in manufacture 
are directly affected by the type and kind of service he 
obtains. 

The central-station executive wishes to satisfy the 
service demands of the user in the most satisfactory 
and economical manner. Yet he must provide service 
reliability for all customers as well as the individual 
consumer and in so doing often encounters many restric- 
tions, legal, physical and operating. 

The engineers of the utilities and the industries are 
faced by many electrical, civil and mechanical engineer- 
ing features in selecting an installation and the equip- 
ment for it from among a very great number of posi- 
bilities. In addition, they encounter vexations and 
complicated problems connected with the arrangement, 
of the equipment and its location, metering, control, pro- 
tection and operation. 

Thus a co-operative study is required to obtain best 
results on each industrial power installation, and the 
cost involved determines the extent to which this study 
can be carried. 


LOCATIONS DETERMINED BY MANY ELEMENTS 


A fundamental principle in supplying any load is to 
locate the control and transforming equipment at the 
center of gravity of the load. In many cases, however, 
practical difficulties prevent the exact application of this 
principle—for example, the voltage that it is safe or 
logical to use, whether the service is overhead or under- 
ground, fire hazards and insurance restrictions, operat- 
ing exigencies and the availability of suitable locations. 

Depending upon conditions, the substations may be 
located entirely outdoors, in a separate fireproof build- 
ing, in a fireproof basement vault, in a room in the 
factory building, or on a raised platform adjacent to 
the building. Fundamental requirements are that civic 
ordinances must be satisfied, fire hazards must be mini- 
mized, simplicity in layout must be obtained, safety 
must be a governing element, accessibility and conveni- 
ence for maintenance, operation and repair must be 
Secured, costs must be reasonable, provisions must be 
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TRANSFORMER AND SWITCH VAULT FOR TWO 100-KVA. TRANS- 
FORMERS, HARTFORD ELECTRIC LIGHT COMPANY 


The walls and ceiling are of fireproof material and there is 
12 sq.ft. of ventilating opening to the outside air. Secondary wir- 
ing and transformer ground wire are to be supplied by customer. 
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made for future extensions or 
changes, and the control and protec- 
tion of the equipment must be simple 
and reliable. And it is not easy to 
make general statements about these 
conditions, for each load is a specific 
problem and has local conditions that 
are decisive in making an installation. 

In some degree, however, standard- 
ized practice can be used. Substation 
buildings of the unit type can be 
standardized in design; transformer 
vaults can be standardized in arrange- 
ment and layout; outdoor substations 
can be standardized in arrangement, 
and for all services protective and 
control equipment can be standardized 
toa great degree. Even the metering 
equipment and methods, contracts and 
servicing practices can be pretty well 
standardized for any one operating 













system. 
In the electrical layout for alter- 
nating-current power systems the 
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TWO-PHASE, 2,400-VOLT SERVICE STATION WITH OIL SWITCH 
AND RELAYS, HARTFORD ELECTRIC LIGHT COMPANY 















SAFETY IS FEATURED IN PUBLIC SERVICE COMPANY INSTALLATION 
At left, typical secondary installation; at right, typical 2,400-volt installation. 


- type of supply, whether single-phase 
or some polyphase type, has a bearing 


SPECIAL TRANSFORMER PLATFORMS FOR FOUR 150-KVA. TRANSFORMERS, on possible practice, and in addition 


the value of the primary and second- 
ary voltages and the available locations affect the choice 
and arrangement of the substations. In general, incoming 
lines go first through disconnecting switches; then they 
may or may not go to a bus or be protected by some type 
of arrester, thence to an oil breaker or fuse preceded 
perhaps by an instrument potential transformer, thence 
to instrument current transformers, and so to the pri- 
mary windings of the transformer. The secondary side 
leads usually run to an oil breaker or switch on a panel- 
board, and where metering is done on the low-tension 
side the instrument transformers will be installed in 
the secondary leads. 

But, in addition to the opportunity for choice in 
apparatus and its arrangement in the fundamental lay- 
out, there is opportunity for choice in the equipment and 
methods used for control, safety, protection, repair, 
operation and maintenance. The type and kind of relays, 
the number of meters and their connection, the use or 
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Terms and Conditions Subject 


to Which Service Is Accepted 


1. Bills for service furnished under this company, to the meter or other appliances company for electrical service. In case 


contract shall be payable upon presenta- of the company, nor 


interfere with the for such cause service shall be suspended, 


tion, same, and their safe keeping shall be pro- or through any act or negligence of the 
2. No change shall be made in the cus- vided for by the customer. In case of customer the company shall be prevented 


tomer’s equipment nor in the type, size or loss or damage to the 


property of the com- frem suplying the service, there shall then 


total electric capacity of the devices con- pany. from the act or negligence of the become due and payable to the company 
nected to the service, nor shall the elec- customer or his agents or servants, or of in lieu of returns for such service during 
trical energy be used except for the equip- failure to return apliances supplied by the such suspension or discontinuance, as 
ment scheduled. nor shall any other elec- company, the customer shall pay to the stipulated damages and not as a penalty, 
tric service be introduced or permitted in company the value of such property. the sum here below named as a minimum 
connection with such equipment without 7. The company shall use all due dili- charge. 


previous written notice to and written gence in providing a 
consent of the company. terrupted supply of e 


3. At the expiration of the stated term in case the supply 


regular and unin- 10. The company shall not be liable for 
lectrical energy, but damages resulting from the use of elec- 
of electrical energy trical energy or the presence of its appli- 


this contract shall continue in force until Shall be interrupted or be defective or fail ances on the customer’s premises. 
terminated by five days’ written notice Dy reason of accident, federal. state or 11. The customer shall obtain or cause 
from either party ; municipal interference, or other cause, the to be obtained all permits necessary to 


1. The company will furnish meter and 
service appliances | necessary to connect in the service result 
the customer’s equipment with its mains. the 
All appliances furnished at the expense of 
the company shall remain its property 
and may be removed by it at any time pany 
after the termination of this agreement or ; g° The 
the discontinuance of service. The wiring, s 
equipment and appurtenances shall be fur- 
nished by the customer and shall conform 
to the National Electrical Code and to the 
rules and regulations of the company and 


ee : appliances used in 
to all lawful municipal regulations. apt 


service, removing its 


company shall not be ‘ 
should such interruption, defect or failure the equipment and to enable i's con- 


company shall have right of ac- service herein specified unless ard until 
cess to the premises at all reasonable such permits and certificates shall have 
times during the period of this agreement, been produced to the company. 

and on its termination for the purpose 12. The rate fixed herein is the uniform 
of reading meters, inspecting or repairing rate as filed with the Public Service Com- 


liable therefor, but give the company or its agents access to 


from causes within ductors to be connected therewith, to- 


control of the company, the customer gether with all permits and certificates, 
may terminate this agreement by written municipal or otherwise, required by law 
notice immediately delivered to the com- or the rules of the company and the com- 


pany shall not be obliged to furnish the 


connection with its mission of the state and now in force and 
property, or for any is subject to such changes as the state 


5. All repairs to customer’s property other purpose proper under this agree- may require, authorize or allow from time 


shall be made by the customer, who shall ment. 


to time; and whenever such change is 


maintain the equipment in the condition 9. The company shall have the right made, authorized or allowed, whether less 


required by the Fire Underwriters or by to suspend its service 


the company. fails to comply with 


in case the customer’ or more than herein specified, such changed 
or perform any of rate shall be deemed, taken ard con- 


6. The customer shall not permit access, the conditions or obligations of this agree- sidered #s the rate herein for electricity 


except by authorized employees of the ment, or of any other 


non-use of overload or low-voltage protective devices, the 
use or non-use of thermal indicators, the use of air, oil 
or water-cooled transformers and the arrangements for 
drainage and circulation—all these elements must be de- 
cided from the governing standpoint of getting an eco- 
nomical and reliable installation that is convenient to 
service. 

A study of the practices of ten representative com- 
panies shows that little uniformity has been attained 
in handling large power-service installations. Voltages 
used are 550, 2,300, 4,800, 6,600, 7,800, 12,000, 13,000, 
3,200, 22,000, 26,000, 66,000, with 11,000, 13,000 and 
13,200 predominating. 

In nearly every instance the commercial or power 
sales department conducts all negotiations with pros- 
pective customers, including the signing of the contract. 
In most cases the power salesman acts as the medium 
of contact with the customer after service is rendered 
and serves as his adviser on the service installation. 

The engineering, estimating and construction depart- 


* agreement with the furnished under this contract. 





ments, depending on the size of the organization, lay out 
and supervise all service installations. The meter de- 
partment installs, reads and tests the meters used on 
the service. The majority of the light and power com- 
panies bill on a demand and energy basis and in general 
provide rules which must be followed in installing the 
customer’s equipment to insure good construction and 
to safeguard the system. 

The general practice is to require the customer to 
furnish all the substation equipment, the transformers, 
the transformer vault or the outdoor installation. Some 
companies furnish all high-tension equipment, trans- 
formers and meters, but this is exceptional. The follow- 
ing paragraphs show the variation in practices: 

1. The light. and power company furnishes a metering 


panel and oil breakers. The customer furnishes the trans- 
former vault or, if overhead, a concrete platform. 

2. The light and power company delivers energy at the 
consumer’s property line. The customer furnishes trans- 
formers, oil breakers, meters and other equipment. 

3. The light and power company furnishes truck-type 


High-Tension Installation, with Two Feeders, for Ice Company 
(UNITED ELEcTRIc LIGHT & POWER COMPANY, NEW YorRK) 


No ; | No. 


No. | 





Re- sce Re- Description Manufacturer || _Re- adele 
quired Description Manufacturer || quired quired Description Manufacturer 
2 | Type “B-13" 600-amp., 15,000- 1 |Reeording demand meter, type | 2 |Sets sliding voltage contacts} 
volts, oil circuit breakers, “PS-2,"" wound for 18-volts} with cover. . United 
Double-trip coils. ... W.E. & M. Co. | direct current G.E 
; 7 3 4 |“CO” relay pans.... United 
2 Type “EM-13’ 13,200/7,700- 1 |Cleck tyne ‘“CS-4,”" wound for 
110-velt voltage transformers | 110-volts, 60-cvcles, fifteen-| 4 |“CR” relay pans.. United 
with mounting brackets, no minute demand... | GE. 
fuses... G.E. | : 1 |Watt-hour meter pan United 
5 |Pothead covers... Electrose 
6 Type “KB” 300/5-amp. cur- , : , 1 |Demand-Meter pan United 
rent transformers. . W.E. & M. Co. 24 |Disconnect contact bushings Electrose [ aa 
1 |Clock pan.. United 
2 (Type “KB” “ur- |'Tubes, No. 7252, 4in.long....| Thomas | 
pe “KB” 50/5-amp. cur 4 |Tubes, No. » 4in. long.. homas 4 |Dry cell; 
rent transformers. . | W.E. & M. Co. a r ; ’ neta 
3 |Tubes No. 7253, 8 in. long... Thomas 2 |Truck frames complete wit! 
4 | Type “CO” relays W.E. & M. Co. locking device, shutters, 
| 18 (Cast solder type lugs. |  Dossert tracks, track extensions, 
2 Cype “CR” relays, 315-amp., s PY grounding device, cable 
scale. W.E. & M. Co. 12 |Male disconnect contacts United clamps and tube clamps United 
2 | Type “CRA” relays... W.E. & M. Co. 12 |Female disconnect contacts United 4 |10in. “Conducell’ pot-heads United 
| lype “DSW-6" watt - hour 2 |Relay test blocks and covers. United I 14 in. “‘Conducell pot-heads. .| United 
meter, three-wire, — three- a 1 |8x9-in. fuse box with one to} 
phase, 60-cycle for 50/5-amp., 1 Meter test blocks and cover.. United | two-pole plugs, fuse block | 


current transformers and 
70/l-voltage transformers, | } |Set cross - board 
with printometer contacts. . |G.E. | 


straps with cover. . 





‘ and two 30-amp. fuses 
connection } 
United 3 |333-kva. transformers 
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DIMENSION SHEET FOR SIX-UNIT TYPICAL SUBSTATION 
BUILDING 


————— Capacity of Transformers — 


; 100, 150 and 250 and 400 and 667 and 1,000 P 1,25¢ 


Line bur Phe Dimension 200 Kva. 333Kva. 500 Kva. 833 Kva. Kva Kva 
Ft. In. Ft. In. Ft, In. Ft. In. Ft. In. Ft. Ih 
Bank switch A 21 0 is @ 24 O 28 «#20 30 «0 36 
, Delta bu: 5 15 0 16 O iz «3 is 0 20 «0 22 
I D Aas  aiet at a ‘ae aoe ; 
E 19 2 20 +6 aa 2 2 2 22 10 22 #10 
F 18 0 | ae. 20 +10 20 9 21 3 21 ! 
i 9 8 ww” 3 3 8 13 (0 13 10 13 10 
7 H 7 0 7 O 7 +O 7 we - S 
J 10 2 4 6 2 2 om 2 13 10 13 10 
5 8 6 0 6 6 6 68 , 3 7 6 
M a ee See eS 6 Bea 


L shall be equal to K for hand-operated remote-control switch, K dimension is 
maximum and varies with type of transformer. 


switches and metering equipment for the vaults. The cus- 
tomer furnishes the transformers and secondary equipment. 
4. The customer furnishes all equipment inside the prop- 
erty line except the meters. 
5. For primary service the light and power company fur- 
nishes only cut-outs and lightning arresters. For trans- 
samnaammenaey mission-line service the company furnishes only horn gaps, 
Ventilarget Hound provide for attachment fuses and arresters, and the custome! furnishes trans- 
3“ atove finished floor [ formers, tower, oil breakers and “disconnects. 

6. The light and power company furnishes cables, oil 
switches, transformers and bus work. The customer sup- 
plies a transformer vault or laterals to the base of the pole. 

7. The customer furnishes all equipment beyond the curb 
line in underground work and all but the first span on 


overhead services. 

In general it is good practice for the light and power 
companies to lay out and install the high-tension equip- 
ment. They know best how to do the job, and this 
practice makes for standardization. If the installation 
is left to unskilled hands or is optional with the cus- 
tomer, no uniformity or standardization can be expected 
and system hazards may be introduced. It is usually 
feasible to do this work on the basis of cost plus a 
aS | | f percentage, and the light and power company can usually 
4 } TS purchase the equipment at a lower figure than the 


WAN | | customer. 












































The majority of companies meter on the primary side, 
but several prefer the low-tension side. They argue that 
transformer losses can be predicted very accurately and 
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that the cost and errors introduced by high-tension 
metering make secondary metering preferable. Some 
metering practices follow: 

1. Meter on high tension or low tension side as desired 
by customer. Use watt-hour and reactive-watt-hour meters, 
demand meter and sometimes reactive-demand meters. 

2. Meter on high-tension side only and use watt-hour and 
curve-drawing wattmeter. 

3. Meter on high-tension side only and use printometer 
and integrating watt-hour meters. 

4. Meter either on high-tension side or low-tension side 
but prefer low-tension metering. Use watt-hour meters 
and graphic and indicating demand meters. 

5. Meter on high-tension side only and use printometers 
on all installations over 100 kw. 

6. Meter on high-tension side and use watt-hour meters 
and curve-drawing demand meters. 

The meter department tests, reads and inspects the 
meters on the installations. In some cases the power 
sales department handles the billing of the larger power 
customers. Routine inspection, minor repairs and emer- 
gency service are in the usual case given the customer’s 
installation at his expense. 


POWER CONTRACTS OF MANY TYPES 


Because of the great diversity in rate systems the 
power contracts are not uniform as to clauses and rates. 
Some companies use a simple form with few detailed 
terms and conditions, but the majority use a power- 
contract form that has a formidable legal aspect and 
contains provisions for every contingency. This type 
of contract affords a definite contract in the event that 
disputes arise and clearly delineates the duties of each 
party to the contract and their respective obligations 
under every contingency that may be foreseen. 

The advocates of the simpler form assert that a 
voluminous contract is depressing in its effect on cus- 
tomer relations and makes legal steps instead of negotia- 
tions the usual way for customers to settle disputes. A 
middle method followed by some properties is to in- 
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TYPICAL 12,000-VOLT INDUSTRIAL POWER INSTALLATION OF 
COMMONWEALTH EDISON COMPANY 


corporate service rules and regulations in a published 
pamphlet and incorporate a general clause only in the 
power contracts. 

CONCLUSIONS 


A study of existing practices shows that a great im- 
provement can be made in the methods and equipment 
used in servicing power customers. Standardization 
will simplify and make less expensive this business and 
add to its quality. It seems fundamental that the ex- 
perience, facilities and position of the light and power 
company make it the logical agency for designing, in- 
stalling and selecting the equipment to be used by the 
customer. It also is logical for the customer to pay for 
the equipment and work done on his installation. 
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Legal reasons in connection with 
liability for fires or accident hazards 
render it difficult for a power company 
to own or maintain equipment on 
premises over which it has no jurisdic- 
tion. A locked room or building is the 
best remedy, but in cases where this 
is impracticable the power company 
should exercise the right of periodical 
inspection of the equipment connected 
to its lines. 

The power sales department should 
serve as the medium of contact be- 


Potential 


in that industry. In this event the 
power salesmen rapidly develop into 


S 
* Vy & . 
= £8 tween the company and the customer. 
: —_ . 
ae ae S| In many cases it has been found good 
Jest AB AB ot. practice to allot power salesmen on an 
dinks 4 i he — | FOUN Gir Brhr Ske industrial division basis so that their 
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SERVICING OF TELEPHONE COMPANY BY UNITED ELECTRIC LIGHT 


& POWER COMPANY 





Power Contract 


The undersigned hereby makes application to the Light 
& Power Company for electric service to be supplied to 


CO PSIOS PET Bs og ono os ewe os dee $2455 55468 Street. 


year CP Oh ori ass 6 EES Che alee e 

The electricity and service hereby applied for will be 
furnished and taken at the rates and in accordance with 
and subject to the terms, conditions and contract provi- 
sions set forth in the company’s schedules with amend- 
ments thereof and additions thereto on file from time to 
time with the Public Utilities Commission of the state, 
which are hereby made a part hereof. 

The rate applicable to the service applied for at the 
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In case this application is for a term of one year or 
longer, it is agreed that. upon expiration of such term, 
this agreement shall continue in force until either party 
hereto shall have given thirty days’ written notice of the 
termination of the same. 

The applicant agrees to give immediate notice on ceas- 
ing to occupy the premises supplied hereunder and, in case 
of neglect so to do, to be liable, jointly and severally, with 
any user of the electricity on said premises for all the 
electricity used thereon, 

The installation of the meter shall be considered as the 
acceptance of this application and contract by the com- 
pany. 





TYPICAL CONTRACT USED FOR ALL POWER CUSTOMERS 


tuture-current 
trans tormers 


4U-amp meter 


consulting engineers for the customers 
and wield a tremendous influence in 
holding up the quality and quantity of 
the service rendered. 

A great deal more standardization 

can be had in meters and in metering 
Meter . . . ‘ 
U Co practices. Investigations are needed 
covering this matter from a_ broad 
operating viewpoint. In general high- 
tension metering is the trend and watt- 
hour and demand meters are necessary 
for nearly all installations. 

The servicing of industrial loads is 
becoming increasingly important in 
view of the widespread extensions of 
power lines. The practice of standard- 
ization together with the development 
of equipment that needs a minimum 
of attention and introduces little haz- 
ard to the system would seem to be a 
very logical forward step for the con- 
sideration of central-station organizations. That there 
is room for improvement is evident from a study of 
present practices. 
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Drainage Area of St. Lawrence River 


HE drainage area of the Great Lakes and the St. 

Lawrence River at Montreal is 480,000 square miles, 
and the flow of water is very constant as the seasonal 
variation in water level on any of the lakes is never 
more than 6 ft. and averages less than 2 ft. The aver- 
age discharge at the head of the St. Lawrence is 
254,400 cu.ft. per second, and the average rate of maxi- 
mum to minimum flow is 1.91. This regularity of flow 
in such volume has no counterpart in the world and 
serves to make the St. Lawrence River a remarkable 
stream for the continuous development of electrical en- 
ergy in hydraulic plants. 

The development of the water-power possibilities of 
this great drainage area is contingent upon treaty 
provisions between the United States and Canada. No 
indication of a consummation of a treaty now exists and 
Canada is busy developing her internal water powers. 
But the near future should see renewed activity toward 
securing the adequate development of the St. Lawrence. 
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Underfloor Duct System 


Installed in Twenty-two Buildings, Costing More than $62,000,000, to Provide Electric 
Service with the Least Expense and Maximum Flexibility of Distribution 
Opinions of Architects, Engineers and Contractors 


WENTY-TWO buildings, representing an in- 

vestment of more than $62,000,000, have been 

erected since 1920 or are now under construc- 

tion which embody a relatively new underfloor 
distribution system that in the opinion of some archi- 
tects, engineers and contractors solves long-endured and 
perplexing problems. Some industrial plants in the 
design stage will also incorporate this new feature. 
Forty-six leading architects, engineers and contractors 
have been concerned in the design and construction of 
these buildings. The lowest-priced building which now 
embodies this system cost $100,000 and the highest- 
priced one cost $15,000,000. Despite the density of 
floor distribution in the twenty-two buildings, records 
of bids on the electrical work indicate that the average 
cost for the underfloor system was only 0.64 per cent 
of the building cost. According to the engineers and 
contractors who favor it, its economy is largely due to 
the low unit price of the material used and the ease of 
installation. They point out that it affords flexibility 
of distribution that has never been obtainable with any 
other system at so low a cost. This and other merits 
claimed by the advocates of the system are disputed 
by some firms and individuals. The interests of all 
from whom opinions can be obtained are so diversified 
that the ELECTRICAL WORLD can at this time do no more 
than describe the system and record the arguments for 


and against it. The system will have to stand or fall on 
its merits, and these can be proved only by experience. 

For years architects and engineers have been con- 
fronted with the problem of installing sufficiently flex- 
ible systems of floor distribution for light, power and 
signal circuits to care for future requirements. Of 
late the problem has been aggravated by the tendency 
toward open offices, with the consequent uncertainty 
of desk location, and by the need in industrial plants 
of changing motor locations or feeder circuits because 
of changes in production processes, new ideas in motori- 
zation and growth of industry. With concealed systems 
of distribution which have been used in the past it has 
been found expensive to provide a system that will 
adequately allow in advance for these changes. Con- 
sequently, when outlets had to be relocated it was often 
necessary to remove the floor covering, channeling the 
concrete to accommodate the new circuit or adopting 
some less desirable expedient. As a result, office or 
plant operations had to be disturbed or the change-over 
undertaken during non-working periods. Even where 
only the initial requirements have to be met, the floor 
construction often has to be held up until a final de- 
cision can be made on services. This frequently results 
in considerable friction or misunderstanding between 
the contractor and the client. 

In general, the new system consists of a grid, loop 





FOUR STEPS IN PROCESS OF PREPARING FOR AND LAYING AN UNDERFLOOR DUCT SYSTEM 


on Serve as a level support for the underfloor duct system con- 
— Ps are laid on the floor slab in the form of a grid and 
amper nd troweled smooth. After the duct and junction boxes 


are laid in place and sealed to the pad with roofing pitch the floor 
fill can be poured and the floor finished. Floor outlets can be in- 
stalled before or after the floors are finished. 
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FIVE TYPES OF FLOOR CONSTRUCTION SHOWING APPLICATION 
OF UNDERFLOOR DUCT SYSTEM 


or any other preferred arrangement of half-round fiber 
ducts connected at intersections by junction boxes which 
are merely laid in position (not actual'y attached to the 
components of the system) and the whole incorporated 
in the floor fill so that outlets can be placed at the 
beginning or after the floors are completed. Either 
single-duct or double-duct systems can be installed, de- 
pending on whether the electric power and signal cir- 
cuits are grouped in the same duct or separated. If 
the latter is done, both types of circuits can be made 
available at closely adjacent points without the com- 
plexity of grid crossings by using interlocking grids, 
one for power and one for signal circuit. 

In this grid of underfloor ducts the backbone of each 
grid serves as a header, while the ribs or branch ducts 
at right angles to the header extend to the floor wiring 
centers. Access to the duct is obtained through inserts 
or outlet fittings placed at the start or after the floor is 
finished. If placed first and subsequently abandoned 
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they may be easily closed in a simple manner, being, 
however, immediately available again if wanted. Usy- 
ally in laying out the system one duct is run parallel 
to the outside wall of the building, about 3 ft. to 3} ft. 
therefrom, and other ducts laid parallel thereto at jn- 
tervals depending on the flexibility of service desired. 
Maximum flexibility can be obtained by placing them 
5 ft. apart because in this position any desk is bound 
to come over one of the ducts. Headers are spaced 
solely on the basis of estimated wire density (20 ft. 
to 40 ft. apart), as the wire can be snaked any distance 
met with in ordinary modern buildings. 

It is the claim of the architects, engineers and con- 
tractors in favor of the system that it is adapted to 
any medium or high-class fireproof floor construction 
where there is sufficient fill for service systems in- 
stalled in the normal way; that is, where there is 4-in, 
to 5-in. fill above the concrete slabs. In such cases the 
foreign piping must be installed below the upper 3-in. 
stratum to avoid cross-overs. Where this is impossible 
it is suggested that the foreign piping be molded in 
the slab or grouped where possible and the concrete 
slab channeled to accommodate it. Where this is im- 
possible special cross-under fittings can be used in con- 
nection with the underfloor duct system. With proper 
co-operation of the building constructor it is possible 
to place the fiber duct in the neutral axis of the slab 
without weakening it. 

Where there is sufficient fill above the concrete slab 
to accommodate the underfloor duct system as well as 
the foreign piping, concrete pads are laid on the slab 
in grid formation with their upper surface at least 3 in. 
below the surface of the floor. Where single ducts are 
to be placed on them they need be only 8 in. wide, while 
for double-duct systems they should be 13 in. wide. 
The operation of laying these pads is relatively simple, 
as shown by the accompanying illustration. According 
to figures kept on an installation, 100 ft. of concrete pad 
can be laid and finished in two and one-half hours. 
This refers to a double-duct pad 13 in. wide. The cost 
of these pads, including material and labor, amounts to 
10 cents to 15 cents per lineal foot for single-duct pads 
and about 15 cents to 20 cents per lineal foot for double- 
duct pads. 

Where it is impossible to prevent the foreign piping 
coming above the surface of these pads by any of the 
expedients mentioned previously—and this occurs very 
infrequently where laying of the underfloor duct is 
co-ordinated with the building construction in advance 
—a gentle slope of cement can be built over the foreign 
piping where it does not extend too high to facilitate 
snaking the conductors over it. In such cases the con- 
duits would be cut to conform with the obstruction. 
If many cases of interference of this character were to 
be met, the concrete pad would usually be built with 
its surface a less distance below the element floor level 
and smaller fiber duct laid on top of it. 

After the concrete pads have set, junction boxes are 
laid at each intersection of the pad and the lap-joined 
fiber duct is placed on the pad about as fast as they 
can be laid. The operation does not require much skill, 
it being necessary only to line up the junction boxes and 
ducts so that after the floor is finished the junction 
boxes will give an exact indication of where the ducts 
are placed in the floor. 

To keep the ducts and outlet boxes in place awaiting 
the pouring of the floor fill various methods have 
been employed. For example, tie wires have been cast 
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in the concrete pads, plaster of paris or cement has 
been used to incase the ducts, but the most economi- 
cal and desirable method is to pour hot roofing pitch 
along the edges of the duct and the junction boxes 
where they meet the concrete pads and over the joints 
between ducts and also where they join the junction 
boxes. When this pitch sets it holds the ducts and 
junction boxes very firmly in place and also serves to 
exclude moisture of the floor fill when it is poured. 
One contractor finds that 9.6 cents per lineal foot of 
duct is a conservative figure for laying the ducts and 
junction boxes, where boxes are placed every 40 ft. 

There is some debate among users of the system 
whether the floor outlets should be laid before or after 
the floor is completed. Those in favor of placing the 
floor outlets in advance claim that it can be done more 
quickly and with less expense, whereas the other side 
maintains that because an outlet can be connected with 
an underfloor duct in a finished floor in such a short 
time, it is advisable to install them afterward. 

If the floor outlets are installed in advance of the floor 
fill, the underfloor duct is tapped at the point where 
outlets are desired and the outlet is threaded into place 
and protected from injury. According to experience 
on actual installations, floor outlets have been installed 
in finished floors in twenty minutes. This included the 
time of cutting the linoleum, drilling the concrete floors, 
cutting the fiber duct, screwing the outlets into place 
and grouting in position. 

Before the floor fill is poured it is necessary to level 
the upper part of the junction boxes, which lie flush 
with the floor surface. This is relatively easy to accom- 
plish because of the adjustment provided in the surface 
of the box, but it is the one job which requires the most 
skill. Some building constructors take advantage of 
these leveled outlet boxes for determining the surface 
of their floors. 

While no serious trouble has been experienced on 
existing installations with moisture from the floor fill 
seeping into the ducts and accumulating in the duct 
ways, the users of this system prefer to allow a rea- 
sonable time between pouring of the floor fill and pulling 
in wires in order that any moisture which might collect 
may evaporate or be swabbed out in case this operation 
is necessary. On account of the cross-section of the 
ducts, evaporation is greatly facilitated and swabbing 
is very easily accomplished. 

With a cross-section of more than 6 sq.in. in one of 
these half-round fiber ducts it is geometrically possible 
to accommodate as many as forty pairs of rubber-cov- 
ered wires in one duct. However, this capacity, even if 
practically obtainable, is never needed in the most con- 
gested office buildings. Half-round 4-in. ducts are used 
in most cases to facilitate location of them after the 
floors are laid. Smaller ducts can be and have been 
used where desirable. In industrial plants where large 
circuits are required it is possible that ducts even larger 
than 4 in. might be provided. Because of the cross- 
section of the underfloor duct system, it is decidedly 
easier to fish and snake wires and cables than in sys- 
tems of smaller cross-sections. Though no tests have 
been run to determine the maximum speed of installing 
Wires, 100 ft. per hour have been easily snaked and 
pulled under normal working conditions. In one insta!- 
lation eight armored cables have been pulled into half- 
round 4-in. underfloor ducts, and it is claimed by some 
Contractors that as many as ten can be pulled in with- 
out crowding the capacity of the duct. In another in- 
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stallation fourteen 
pairs of telephone wire 
and three forty-pair 
telephone cables were 
pulled into one duct. 

Abrasion of the in- 
sulation is not consid- 
ered a serious factor 
because the conductor 
is not subjected to any 
more abuse than if it 
were pulled out on the 
cement floor for meas- 
urement prior to being 
pulled into an ordinary 
conduit system. 

According to records 
of several contractors, 
the cost of installing 
this underfloor duct 
system exclusive of 
wiring is between 40 
and 50 cents per 
lineal foot for single- 
duct systems. This is 
based on having junction boxes about 40 ft. apart and on 
metropolitan conditions where the cost of a journeyman 
electrician and helper amounts to a little more than $1 
per hour. 

Inability to accommodate this system in certain 
floors is an objection raised. Certain limitations are 
recognized by the advocates of this system and have 
been discussed in the early part of this article. 

Some engineers raise the point that the system would 
not be economical nor desirable where each floor is 
divided into separate offices by partitions or where a 
floor is rented instead of being occupied by the owner. 
While the advocates of this system recognize its maxi- 
mum advantages in connection with open office spaces 
and industrial plants where flexibility of distribution is 
essential to allow for future changes of outlets, they 
contend that even many partitioned offices may be eco- 
nomically served from a simplified underfloor duct 
system which would consist chiefly of trunk lines with 
branch circuits of metal conduit extending to the in- 
dividual offices. It is also contended that no office 
building owner can be sure that partitions will stay ix 
the same place during the life of the building or that 
the owners will occupy only those floors which they set 
aside for themselves in the beginning. Hence the flexi- 
bility of the system may be desirable even in these cases. 

The cost of the underfloor system is raised as another 
objection. From the costs which have been quoted 
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readers can decide for themselves, remembering that 
this system is not advocated except where flexibility 
and congestion of service require that ducts be pro- 
vided having capacity equal to or greater than that of 
two j-in. conduits. 

The fragility of fiber duct is feared by some, but the 
wastage due to rough handling is not great because 
broken ends can be sawed off and the remainder still 
joined in the usual manner. According to experience, 
the only breakage comes from very rough handling. 
The breakage of the duct while in place awaiting floor 





SINGLE-DUCT SYSTEM SERVED FROM DISTRIBUTION CABINET IN 


BACKGROUND. NOTE FOREIGN PIPING IN FLOOR SLAB 


fill is negligible according to experience on an installa- 
tion where 12,250 ft. of duct lay exposed on the concrete 
pad for two weeks without breakage, despite the fact 
that workmen were walking over the ducts and boards 
were laid across them on which to roll wheelbarrows. 

Liability of the fiber duct to crack or spread when 
the floor fill is tamped is another possible objection. 
However, the users of underfloor duct systems point out 
that floor fill is not ordinarily tamped, since it is poured 
in place, being in liquid form, and leveled off with a 
straight edge. Furthermore, nothing but the roughest 
abuse in tamping could cause the trouble anticipated. 

Weakening of the floor surface is feared by some 
skeptics. While hairline cracks occurred over some 
early installations of ducts which were insufficiently 
covered with cement, this trouble has been eliminated 
by specifying 1 in. as minimum cover. Where this is 
impossible chicken wire or expanded metal over the 
duct have been found beneficial. Tests have shown 
that heavy safes can be rolled over the finished floors 
without injury thereto. 

Seepage of moisture and chemicals from the concrete 
fill into the duct-way is feared by some contractors, but 
others who are using the system maintain that if ordi- 
nary care is employed in sealing the edges of the ducts 
and junction boxes where they join each other and 
touch the concrete pad, especially by the pitch method, 
what little moisture will enter the duct-way will readily 
dry out or can be swabbed out. Several contractors 
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who have been installing the system say that no serious 
seepage occurs. The possibility of leakage of water 
through the floor boxes is present in every installation 
and is believed to be no more hazardous in this system 
than in others. 

Objection to running both power and signal circuits 
in the same duct is raised by some, but such construc- 
tion is not necessary if the double-duct system is used, 
However, it may be pointed out that power and signal 
circuits have been installed in the same duct in at least 
one large installation. In most cases power circuits 
are run in armored cable, although one installation is 
now being made where ordinary rubber-covered wire 
has been allowed for both power and signal circuits. 

Absence of a grounded inclosure for the circuit is ad- 
vanced as an objection by some interests, but some rep- 
resentatives of the Underwriters have pointed out that 
the only reason the code requires grounding of 
conduits is that the conduit itself is a conductor and 
will become alive and constitute a life or fire hazard if 
a conductor comes in contact with it. In the underfloor 
duct system there is no metal inclosure, hence there is 
no need of grounding even if there were the oppor- 
tunity. The same interests expect that the concrete 
inclosing the duct will be of as great protection against 
fire as metal conduits, if not greater. At present the 
junction boxes are not grounded, although they could be. 
It is pointed out by certain insurance interests again 
that the situation is almost comparable to that of a 
toaster or flatiron in which the metal part is not 
grounded but still liable to contact with an electric cir- 
cuit. Others maintain, however, that the outlet boxes 
are more liable to contact with the circuit because of 
the possibility of water and chemicals getting into the 
junction box when floors are being mopped. 

Some contractors point out that the underfloor sys- 
tem is not adapted to wall construction. This is ad- 
mitted by its advocates, but they point out that metal- 
conduit systems in the walls can be tied in with the 
underfloor system very easily and to advantage. 

The flexibility contemplated by this system is not 
necessary, in the opinion of some, and imposes a yearly 
carrying charge which would be greater than the ex- 
penses of making extensions to ordinary systems. How- 
ever, in view of the changes necessary in outlet loca- 
tions in open spaces, whether offices or factories, and 
the uncertainty of where these outlets will be needed, 
the advocates of the system maintain that only time 
can prove whether the inflexible or the flexible system 
should have been installed. In many cases which can 
be cited the cost of the flexible system could have been 
more than paid for by the cost of changes. 

It is feared by some that when extensions or changes 
in circuits are to be made with the underfloor system 
the armored cable lying in the duct will be hooked up 
through an opening in the floor, with possible damage 
to the conductor, and that the joints will be made with- 
out soldering or taping. However, it is maintained by 
the other side that this possibility exists in any instal- 
lation. The logical thing to do would be to run a new 
circuit from the new floor outlet to the nearest junc- 
tion box. 

Combustibility of fiber duct and the possibility of 
producing dense smoke are other objections raised. 
However, the advocates of the underfloor duct system 
have conducted tests which show great difficulty in 
igniting an installed duct by short-circuiting branch 
circuits owing to the small wattage involved, the con- 
crete inclosure, and the absence of air circulation. 
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MERICAN industrial and commercial men pride 
themselves on their progressiveness, on their 
constant desire to improve their methods of 
production and distribution and on their un- 

remitting search: for better ways of doing things that 
have been done well before. In every branch of Ameri- 
can activity men trained in the sciences are bringing 
natural forces more and more into subservience to man 
and his work, and theory is today frowned upon except 
as it can be made practical in the solution of man’s 
problems. 

The three forces of nature which are playing 
the greatest direct part in American industry today 
are water power, steam power and electric power. Of 
these three, electrical energy, although the youngest 
in length of service to man, is playing by far the lead- 
ing part, and the supremacy of this force is becoming 
more pronounced each year. It was only twenty years 
4ag0 when the total amount of electrical energy con- 
sumed by the industries of this country in one year 
Was only about six hundred million kilowatt-hours, or 
slightly less than one-quarter of the total electrical con- 
sumption of the city of Chicago during 1922. It was 
only twenty years ago when but two-thirds as much 
electrical energy was used for power purposes as for 
lighting. 

What an entirely different picture is presented today! 
In 1922 more than twenty-two billion kilowatt-hours 
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232,745 TONS 471,458 TONS 


of electrical energy was consumed by the manufactur- 
ing plants, mines, wells, quarries and irrigation plants 
of the country, while only about eight billion kilowatt- 
hours, or about one-third as much, was used for light- 
ing. Bulk energy consumption has taken a strong hold 
on the electric light and power industry. 


GIANT STRIDES IN ELECTRIFICATION OF INDUSTRY 


There are approximately three hundred thousand 
manufacturing establishments in the United States 
using mechanical power of some kind. To this number 
must be added the thousands of mining companies, 
quarries, wells and irrigation plants as well as electric 
railways. Based upon the United States Census of 
Manufactures and the probable growth since 1919, it is 
estimated that the installed primary power of the manu- 
facturing plants of this country totaled 30,500,000 hp. 
on Jan. 1, 1923. In 1902 the installed primary power 
was approximately 12,000,000 hp., indicating a multipli- 
cation of about two and one-half times during this 
twenty-year period. In 1902, as indicated above, elec- 
trical drive was in its infancy, the records indicating 
only about a million installed motor horsepower. On 
Jan. 1 of the present year, however, the motor instal- 
lation in manufacturing plants had grown to 19,000,- 
000 hp., an increase of 1,800 per cent during the twenty- 
year interval, or a growth twelve times as fast as 
indicated for the total installed primary power of the 
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| een ( 
Large | Railway Shop | No. Electric way Express Company 
—_ Se Company Trucks —- = ( 
Cost of Re- | American Railway Express Company. 1,407 Pure ie ased Total { 
placement or |W ‘ard Baking Company. 967 During Electric Trucks 
Repair by Marshall Field, Chicago. ... ; 276 Year Year in Use t 
Cost of Other / Commonwealth Edison Co., Chicago... . 251 1908 1 
Operation Welding Methods New York Edison Company...... 156 aa Ps 5 * | 
/ s ; Cushman’s Sons, Inc....... 149 19tl..... ! I } 
Plugging 51 holes in expan- Shults Bread nen. 132 1912..... 283 335 
sion plate holes, | in. dia. x Macy’s. 57 ae 96 43] I 
b im. GOOD... cscs cs scnsesss S899 $10.15 Bush Terminal......... 57 1914 14 445 
Cutting four 6-in. holes in Gimbel Brothers. . . . 56 1915 93 538 ‘ 
tender deck sheets 4 in. | an llectric C ompany 54 OOOO. 25 202 740 
Rc civcateigk thane 1.08 8.35 Consolidated Gas Company . 3! 1917 122 862 
Sr : | Westcott Express Company. 51 1918 75 037 : 
Building up jaws of two | ROPER DTORDOOR, 6.00500 sce e es 44 a 8 
pedestal caps....... 3.49 10.00 | The Fair, C IOS cicis non ssn 37 1919. 34 a e 
Welding cracks in bulkhe ad United Electric Light & Power C ompany.. 32 1920..... 30 1,021 
in tender tank. i ee i 8.00 | New York Transfe by ry ; 32 1921..... 39 1,060 c 
R 2 a iri 2.32 29. 40 New York & Queens E, L. & P. Co 26 wees ‘ 268 1,328 
Ene mut TEMG. css eres : H. J. Heinz Company. 26 Tndustrial trucks... .....sccvsee 250 ] 
Welding cylinders. .... -76 13.80 Horn & Hardart, New York and Phila. 25 : 
Welding door holes. .... 4.53 10.51 John Wanamaker........ 23 Total electric trucks, 1922..... 1,578 V 
Curtis P ublishing Company 21 
— —— = eon ae ———— mo eee = P 
f 
Table I IV. -—Distribution of Typ pose of Instelled Power in "Manufacturing Industries, 1 1869. 1922 b 
Steam Run by t 
Total Engines Waterwheels Purchased Energy 
Number of Intalled and and Internal Power Run by Generated n 
Census Establish- Primary Steam Turbines, Combustion Other Than Purchased in Private 0 
Years* ments Power, Hp. Turbines, Hp. Hp. Engines, Hp. Electric, Hp Energy, Hp. Plants, Hp. Potal 
Horsepower... .. MR ela 2,346,142 1,215,711 A et | ene eo | lig weeadinw. ° vewanee’ Nn 
es = wwdipacens 3,410,837 2,185,458 1,225,379 Fe / et eee 6 cae icy d 
1889 5 ee 5,938,635 4,586,089 1,255,045 8,930 88,571 cheek. ~ &emras 15,569 
1899 207,514 10,097,893 8,189,564 1,454,112 134,742 136,913 182,562 310,374 492,936 n 
1904 216,180 13,487,707 10,917,502 1,647,880 289,423 191,313 441,589 1,150,886 1,592,475 
1909 268,491 18,675,376 14,228,632 1,822,888 751,186 123,639 1,749,031 3,068,109 4,817,140 n 
1914 275,791 22,437,072 15,591,593 1,826,443 991,905 129,883 3,897,248 4,938,722 8,835,970 
1919 290,105 29,504,792 17,037,973 1,765,263 1,259,400 94,600 9,347,556 6,969,721 16,317,277 b 
1922* Sine 30,500,000 15,705,000 1,720,000 1,400,000 75,000 11,600,000 7,400,000 19,000,000 a 
Per cent of total 1869 100.00 51.82 48.18 aan ; 5 
installed  pri- 1879 100.00 64.07 35.93 oh Ho ™ 
mary power... 1889 100.00 77.23 20.3 0.15 ae (ws ees cor 860” “kh muelnoeree 0.26 p 
1899 100.00 81.10 14.40 1.33 1.36 1.81 3.07 4.88 
1904 100.00 80.94 Zee aie 1.42 Dan 8.54 11.81 8 
1909 100.00 76.19 9.76 4.02 0.66 9.37 16.42 25.79 
1914 100.00 69.49 8.14 4.42 0.58 17.37 22.01 39 38 
1919 100.00 $7.72 5.98 4.27 0.32 31.68 23.62 5.30 t] 
1922* 100.00 51.50 5.64 4.58 0.25 38.00 24.28 62.28 
* 1922 data estimated by ‘Electrical World.” Di 
= = Sree — ———— S — meee e] 
r) T . 7 . " 7 
Table V—Distribution of Types of Primary Power by Groups of Manufacturing Industries, 1919 : 
€ 
yee Electric Mateis ~ 
Steam Purchased _— — Total - g 
Total Engines Water- Power Run by Per Cent ‘ 
Installed and wheels Internal- Other Energy of Total 
Primary Steam and Combustion Than Run by Generated Installed Mm 
Power, Turbines, Turbines, Engines, Electric, Purchased in Private Primary t} 
Groups of Industries Hp. Hp. Hp. Hp. Hp. Energy, Hp. Plants, Hp. Hp. Power 
Chemicals and allied products 2,043,525 1,313,552 9,464 85,049 3,591 631,869 512,093 1,143,962 56.0 e! 
Food and kindred products 2,571,157 1,305,963 193,062 150,973 6,283 914,876 396,584 1,311,460 51.0 ; 
Iron and steel and their products 8,082,692 5,033,264 44,495 654,414 21,719 2,328,800 2,665,467 4,994,267 61.8 St 
Leather and its finished products 389,130 225,219 4,933 8,247 6,593 144,138 117,972 262,110 67.3 ee 
Liquors and beverages a 415,361 315,836 1,353 7,556 2,898 87,718 85,898 173,616 41.8 
Lumber and its manufactures 3,417,941 2,829,797 81,831 56,832 10,107 439,374 333,787 773,161 22.6 in 
Non-ferrous metals and their products 988,688 487,052 13,209 20,497 5,968 461,962 214,738 676,700 68 4 
Paper and printing........ ; 2,348,999 799,990 916,654 22,824 3,050 606,481 410,315 1,016,796 43.3 s] 
Railroad repair shops. . . 648,345 381,481 841 7,557 3,470 254,996 295,161 550,157 84.9 } 
Stone, clay and glass products. 1,569,719 349,071 17,866 122,122 1,904 578,756 316,080 894,836 57.0 tr 
Textiles and the ir products 3,274,090 1,833,574 450,972 15,256 15,302 958,986 715,950 1,674,936 oe se 
Tobacco manufactures. 43,397 28,213 402 345 7 14,430 13,447 27,877 64.2 ‘ 
Vehicles for land transport: ation 880,496 286,557 2,734 38,304 6,456 546,445 235,289 781,734 88.8 by 
Miscellaneous industries 2,831,252 1,348,404 27,447 69,424 7,252 1,378,725 656,940 2,035,665 71.9 ta 
; : = areas - oo aoe oa ae 4 
All industries, United States. ... _ 29,504,792 17,037,973 ‘1,765,263 ‘1,259,400 94,600 ~—-9,347,556 6,969,721 —«:16,317,277 55.3 . 
= — = = ——_—_—— —— di 
Table VI—Distribution of Eygees of Installed Primary Power in n Mining 1 Industries in 1919 ce 
Purch: ased = ——— E lectric Motor rs pl 
Total Water- Power Run by th 
Installed Internal wheels Other Run by Energy 
Primary Steam Steam Combustion and Than Purchased Generated Or 
Power, Engines, Turbines, Engines, Turbines, Electric, Energy, in Private | i 
Industry Hp. Hp. Hp. Hp. Hp. Hp. Hp. Plants, Hp. Total, Hp. - 
Amtiwasitie e00). . 60. 6c os ccsesss 899,783 730,141 50,665 it ) eee 117,693 185,723 303,416 In 
ee | ee 2,155,412 1,166,862 195,779 21,219 74 347 771,131 707,341 | 476 b 
Petroleum and natural gas......... 1,821,342 iS er 1,237,407 40 6,523 44,638 28,164 72,80 [ 
Iron ore...... 370,869 231,184 "28,521 5,397 8,375 10 97,382 67,595 164, ‘ ws 
Copper 523,591 245,398 123,223 16,327 1,510 1,165 135,968 161, *024 296,375 . 
Lead and zine 229,541 42,821 35,420 35,415 3,871 140 111,874 22,884 134,738 m 
Gold and silver, lode mines 149,680 20,133 4,750 11,149 14,405 580 98,663 18,892 117,339 
Limestone... . 213,717 109,778 10,701 5,043 865 ms 87,330 11,421 98,75! WwW 
Granite 55,674 30,331 2,360 1,343 777 60 20,903 1,520 22,42) 
Sulphur... .. 15,291 11,581 3,320 SOM. Sevessa Waaea 2 Timtenaie 1,284 1,28 st 
Sandstone 33,869 19,081 Re a a a) oe 12,672 4,696 1738 in 
Phosphate rock 49,639 17,140 17,751 12,085 oak ae 2,663 33,107 rate 
Clay 21,243 155653 100 Aare pacane 40 4,271 11815 6,000 to 
Basalt....... 37,307 21,099 1,225 520 ey eee Mme ge 14, "463 1,049 130827 
Gold, placer mines 35,632 40 ba 719 BONE: ss nnaes 32,226 60! a ky 
Gypsum 15,032 6,132 572 fo Meets 7,994 1,447 age 
Os s06% 20,613 8,669 8 101 11,835 44 er pl 
Marble 15,628 ae. cnc 15 387 9,607 480 10,087 te 
All other 59,923 23,992 170 8,958 4,726 22/077 9,708 31,785 ! 
All mining industries. ......... 6,723,786 3,238,288 473,985 1,361,146 38,112 8,865 “1,603,390 ‘1,258,795 362,189 th 
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country. Growth in the use of electri- 
cal energy for industrial purposes has, 
therefore, not followed the beaten 
tracks of national industrial growth, 
but has cut a path of its own which 
has resulted in the electrification of 
more than 60 per cent of the total in- 
stalled primary power of the country. 
The spectacular but fundamentally 
sound growth in the use of electrical 
energy for industrial purposes is 
clearly indicated in Table IV. Back in 
1869 the total installed primary power 
was only a little over two million horse- 
power. Steam engines and waterwheels 
furnished the motive power, the total 
being about evenly divided between the 
two types of power. Electrical power 
makes its first appearance in the census 
of 1889, when only 15,569 hp. installed 
motor rating was reported. From that 
date, however, the rise of the electric 
motor has been by leaps and bounds, the total installed 
motor rating overtaking the total waterwheel and tur- 
bine rating during the interval between 1904 and 1909 
and gradually gaining on the steam drive until the period 
subsequent to the peak war activity, during which re- 
ports indicate that electric drive has far outdistanced 
steam drive in the manufacturing plants of America. 
Within the electric light and power industry itself 
the passing years have furnished another interesting 
panorama as between private and central-station gen- 
eration of the electrical energy used in manufacturing 
plants. At the time of the census of 1899, which con- 
tains the first record indicating the relation between 
generated and purchased electrical energy in manu- 
facturing plants, only about 38 per cent of the installed 
motors were run by central-station energy. By 1904 
the private generating plants occupied an even more 
enviable position in that only 28 per cent of the in- 
stalled motors in manufacturing plants were run by 
central-station energy—a fact due to the rapid growth 
in the number of private plants and the comparatively 
slow growth of the central stations during this interval, 
that is, in so far as the extension of central-station 
service to manufacturing plants was concerned. But 
by this date the central station was beginning to at- 
tain its rightful place, and subsequent censuses record 
an ever-increasing central-station influence in the in- 
dustrial life of the country. In 1909 more than 36 per 
cent of the rating of motors installed in manufacturing 
plants was run by central-station energy, in 1914 more 
than 44 per cent, in 1919 more than 57 per cent, and 
on Jan. 1, 1923, it is estimated that 61 per cent of the 
installed motor rating was run by energy generated 
in central-station generating plants. However, it must 
be borne in mind that the generators installed in pri- 
vate generating stations of manufacturing plants, 
mines, quarries and wells total about 6,130,710 kw., 
Which js approximately 43 per cent of the total central- 
station generator installation of the country, and that 








in 1920 the consumption of privately generated energy 
totaled 1 1,.242,200,000 kw.-hr., as against 19,040,000,000 
kw.-hr, purchased from central-station generating 
Dlants. How much further the ascendency of the cen- 
tral stations will continue is problematical because 
— are undoubtedly certain industries, such as the 
ron anc 
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consumption of electrical energy will warrant the con- 





tinuation of private generating plants. 


IRON AND STEEL INDUSTRY LEADS IN RATING OF 
Motors INSTALLED 


The predominance of the iron and steel industry as 
a user of electrical energy is clearly indicated from 
In 1920 almost 62 per cent of the total 
primary 
dustry was electrical. 
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installed motors. 


in the 


iron 


and 
This, however, does not give 
a proper conception of the use of electrical energy by 
that industry since hundreds of millions of kilowatt- 
hours were used for industrial heating purposes in ad- 
dition to the electrical energy used in the operation of 
More than half the 
motor rating in iron and steel mills is run by privately 
generated energy, this being the only industry, with 
the exception of railroad repair work, which in 1919 
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reported a major percentage of motors run by privately 
generated energy. 
It was in 1891 that the first electric motors 


were 


installed in a steel mill, these being three direct-cur- 
rent motors in the Edgar Thomson Works of the Car- 


in- 





negie Steel Company. 
lowed, but the enormous power requirements and the 
severe service seemed beyond the scope of electric 
motors, and it was not until about 1905 that the problem 
of electric drive for the main rolls of the steel mills 
was solved. 

The iron and steel industry, however, is not the most 
highly electrified in the country. 
held by the group of industries coming under “vehicles 
for land transportation,” which group reports that 888 
per cent of the installed primary power is electrical, 
The high degree of electrification of this industry js 
undoubtedly due not only to the fact that automobile 
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Table [IX—Motors Installed in Plants Manufacturin 


Branch of Chemical Industry 
and Allied Products 


Sulphuric, nitric and mixed acids 


Coal-tar products 
Coke 
Salt 


Druggists’ preparations 


Essential oils 
Explosives 
Fertilisers......... 
Manufactured gas 


Natural dyestuffs and extracts 


Paint and varnish. . . 
Linseed oil 


Bone, carbon and lampblack 


Petroleum refining 
Soap 


Turpentine and rosin. 


Wood distillation 
Miscellaneous 


Totals....... ‘ 
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——-United States and Canada-—— | Num- 
-——Jan. 1, 1923—— Jan.1!, Jan.1!, Jan.!, Jan. 1, Jan. 1, |ber of 
Type U.S. Canada Total ©1922’ 1921’ (1920' (1919' 1918 ——- 
| ) fish | : 
ooker... i a a a i Se 2 ___|mente| Quantity | _ Value 
Rennerfelt.. ; 18 0 18 18 17 18 13 13 | Total: 
Greaves-Etchells. 26 2 28 28 25 18 ia 12 1919..... | 114 $82,590,005 
Gronwall-Dixon.. 11 1 12 12 12 13 13 12 | 1914... | 36 29,661,949 
Ludlum 14 0 14 13 13 12 i 6 | 1909 ; 19) 18,451,461 
«Girod 5 0 5 5 5 5 5 5 | 1904... 21 | 7,068,246 
RIN: cha Maas 10 0 10 14 14 12 1 4 1899... 14 2,045,535 
M o or e (Pitts- Chlorine bleaches, lb.: 
burgh) 52 1 53 36 24 20 12 4 | Chlorine. . 14 91,141,000 
Induction 3 0 3 3 3 3 3 3 | For sale ; 34,392,000 1,425,917 
Webb 2 0 2 2 2 2 2 4 Made and consumed 56,749,000 
: Hypochlorites (calcium and sodium, chiefly} | 
Stassano, I 0 | | l | | | calecium)....... 16 | 252,850,000 4,781,348 
Greene ‘ 27 0 27 23 18 VW 8 | Hydrogen, cu.ft...... | 40 | 137,082,000 851,397 
Vom Baur.. 5 0 5 6 5 4 2 0 | Oxygen, cu.ft....... | 39 | 131,477,000, 1,855,911 
Wile.. 0 0 0 0 0 0 0 | Potassium hydroxide (caustic), lb... 3 7.460.000) 1,892,438 
Detroit 3 0 3 3 I I 0 0 Sodium hydroxide (caustic), Ib. : 15 | 189,686,000 
Volta 2 1 13 13 8 POP SHIR fi isc055 | | 173,021,000} 6,228,682 
Swindell ’ 2 0 2 0 0 0 0 0 Made and consumed .. . ie ol | 16,665,000 
Special, etc..... 8 18 2% 28 20 24 27 24 Other commodities in order of value, with| | 
, ze : Pais ears : o is ot number of establishments: Aluminum, 4;| 
Totals . 406 50 456 438 399 363 330 269 | abrasives (silicon carbide and aluminous,} 
| including forms), 4; calcium carbide, 5; | 
Saree 7 ea oo eee a a ide oN ferroalloys, 7; sodium and sodium cyanide,| | 
ee : : = “* ee > ore. 2; carbon| | 
2 | sisulphide, 8; vanadium, |; tungsten and| 
Table ViliI—Number of Electric Furnaces Installed } molybdenum, 3; hydrochloric acid, 3; mag-| | 
nesium metal, 4; bromine, 5; other metals | 
—1909 to 1923 and alloys, 4; miscellaneous, 10 | 65,554,312 
United United | Sodium Hydroxide | Potassium 
Year States Canada Total Year States Canada Total — 3 = : eee A eis | Hydroxide 2 
July 1, 1913 19 3 22 Jan. 1,1919.. 287 43 330 | _ Tons | Per Cent | Tons Per Cent 
Jan. 1, 1915 4] 2 43 Jan. 1,1920.. 323 40 363 Total production | 333,361) 100.0 | 4,192 100.0 
Jan. 1, 1916 73 8 81 Jan. 1,1921.. 356 43 399 |————__] ——_——_|— - 
Jan. 1, 1917 136 19 155 Jan. 1,1922.. 388 50 438 Electrolytic. ...... 94,843) 28.5 | 3,730 89.0 
Jan. 1, 1918 233 36 269 Jan. 1, 1923.. 406 50 456 Other processes......... | 238,518) 71.3 | 462 11.0 


Total Motors 


























Motors Run by | Rating 

Motors Run by Energy Generated — ma - - 

Purchased Energy in Plants Number | Per Cent of 

mastbialatebdalshensicteivenias - Hp. Total Run by 
Number | Hp. Number Hp. Purchased Energy 

795 16,185 714 11,906 1,509 28,091 57.6 
2,162 27,376 3,345 26,317 5,507 53,693 51.0 
1,950 74,551 3,969 134,612 5,919 209, 163 35.6 
381 6,706 745 1,136 1,126 2,842 85.5 
4,789 20,556 2,353 8,808 7,142 29,364 70.0 
18 142 47 350 65 492 28.9 
1,058 16,486 1,621 22,819 2,679 39,305 41.9 
3,758 79,886 777 13,225 4,535 93,111 85.8 
1,413 33,363 1,822 22,040 3,235 55,403 60.2 
294 2,692 245 5,649 539 8,341 32.3 
3,168 | 43,268 1,522 20,973 4,690 64,241 67.4 
189 8,196 123 2,679 312 10,875 75.4 
34 491 0 0 34 491 100.0 
3,576 51,385 3,089 57,240 6,665 108,625 47.3 
1,097 8,672 3,080 21,977 4,177 30,649 28.3 
> 19 0 0 5 19 100.0 
147 1,533 144 3,278 291 4,811 31.9 
48,165 | 844,197 37,231 609,155 85,396 1,453,352 58.1 
73,019 | 1,235,704 60,827 962,164 133,846 2,197,868 56.3 
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‘ly manufacture lends itself to the use of electrical PERCENT OF TOTAL HORSEPOWER OF INSTALLED “ 






















propulsion to a high degree but also to the fact ELECTRIC MOTORS 
re that the full development of this industry has PURCHASED ELECTRICAL ENERGY GENERATED ELECTRICAL 
; ‘ MONTANA. (——___ rr j ENERGY 
ar- taken place subsequent to the time when the elec- Cones ee 
ee astienaetatny on nniameaia tance 
ws tric motor came to be acknowledged as the most  oist.orcou. 3 
ol- practical type of propulsion. Other group indus- WYOMING 5 
the tries which are highly electrified are the leather, — YoRtH Daxora | 
re 67.3 per cent; non-ferrous metals, 68.4 per cent,  REGON 


WASHINGTON 























om and railroad repair shops, 84.9 per cent. NO.CAROLINA 
ills As is indicated in Table VI, the mining indus- Aen 
try, taken as a whole, is also a large consumer of wr 
om electrical energy and ranks next to the iron and nanan 
s steel industry in rating of installed motors. The indus- “i\Nesota 
les try is only a little over 42 per cent electrified, however. Sxvanoua 
8.8 This is the sole industry in which the internal-combustion ‘HS3s0a, 
cal. engine comes near to being the controlling factor as a CONNEC TIC 
is prime mover. VIRGINIA 
bile One of the oldest industrial uses of electrical energy MARKAMSAS 
is that of electric arc welding. Back in 1887 Bernados RHODE ISLAND 
received a patent covering the use of the electric arc UNITED STATES Z7ZZZZ7ZZ7z7s1ZZZ77z 
for this purpose. A few years later Salvianoff intro- INDIANA 
duced a process for casting metal into blowholes of ry -- 
defective castings by producing an arc between an elec- =— 
trode consisting of a metallic rod and the metal being ee 
1e welded, ee 
The field of electric arc welding may be said to be aaa 
ye virtually unlimited. Almost every industry employing new Jeesey 4 —_——+,— 
1,461 iron and steel or other alloys can utilize it to advan- Pannsvivenn 
8,246 . 
5.535 tage. The process is used not only for joining two 


IN ONLY NINE STATES IS A MAJOR PORTION OF THE MOTOR 


pieces of metal, but also for cutting metal, building LOAD CARRIED BY PRIVATE GENERATING PLANTS—1919 


5.917 on or adding to other metal parts. New fields for its 


1,348 
1,397 
5,911 
2,438 


18,682 


f Total 
Energy 
n Plant 
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successful use are being discovered every day. Table I 
gives the saving effected in a large railway shop by 
the use of the electric arc as reported a year or so ago. 

One of the later uses of electrical energy is its adap- 
tation to the locomotion of trucks. As far as can be 
ascertained, there are no reliable national data on the 
use of the electric truck. The Electric Truck and Car 
Bureau of the National Electric Light Association gives 
some valuable data in its 1923 report on the use of 
trucks in the metropolitan New York district, as well 
as a list of the larger users of this 
form of commercial transportation. 
Tables II and III give this data. Dr. 
Charles P. Steinmetz, consulting engi- 
neer of the General Electric Company, 
has the following to say on the subject 
of electric trucks: 

“If electric trucks were now in use 
where gasoline trucks and horse-drawn 
vehicles are doing less efficient work, 
the saving in operating costs in the 
United States would total more than 
half a billion dollars annually—$575,- 


000,000, to be exact. In New York 
vity alone the annual saving to present 
users of electric trucks over other 


types of equipment is $6,900,000, and 
more than $50,000,000 could be saved 
if th: electric trucks were used for 
those purposes for which it is best 


suite Electric trucks can operate ican 
more conomically than gasoline trucks 
for per cent of the commercial 
Vehic’ needs, 10 per cent of the motor- 


bus 1. eds and 10 per cent: of: motor 
farm .ceds.” 


The value of the electric truck to the 





central station as a consumer of electrical energy is clearly 
indicated below. The consumption of electrical en- 
ergy for charging purposes at the New York garage of 
the American Railway Express Company during 1922 
was 1,646,780 kw.-hr. This is more than ten times the 
amount of electrical energy which an average office 
building of the same size would require for light and 
power and five times the consumption of a modern hotel 
of similar volume. It has been estimated that one 
electric truck customer is equivalent to the consump- 
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YEARLY ELECTRIC TRUCK ENERGY CONSUMPTION COMPARED WITH YEARLY ELECTRIC 
CONSUMPTION OF VARIOUS TYPES OF DOMESTIC APPLIANCES | 
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IN PERCENTAGE OF MOTOR HORSEPOWER OPERATED THE PRIVATE 
GENERATING PLANT REACHED ITS ZENITH IN 1904 
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ELECTRIC VEHICLE BATTERY CHARGING COMPARED WITH 
TOTAL SUBSTATION OUTPUT 
(Actual figures from station log sheets, New York City) 


tion of between three thousand and four thousand aver- 
age residential customers. In addition, the company 
acquiring this business has only the cost of servicing 
one customer, as against three thousand to four thou- 
sand. The electric truck appears to be on the eve of 
greatly increased sales, and central stations appreciat- 
ing the growth of the electric truck transportation 
business are following the lead of New York, Chicago, 
Boston, Hartford, New Orleans and Los Angeles in es- 
tablishing departments equipped with the necessary 
expert talent to give advice on problems connected with 
electric tiuck transportation. 

The powerful stimulus of the war left its imprint 
as a dominant force in the various branches of the 
chemical industry. With the shutting off of all sources 
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Table XI—Electric Steel and Total Steel Production in United States 
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of supply from foreign countries, upon which Americ: 
industry had heretofore been dependent, and the enor- 
mous increase in the demand for other products vitally 
necessary for the conduct of modern warfare, the 
American chemist was forced to meet an unprecedented 
situation. Enormous plants were erected to produce 
chemical and electrochemical products heretofore ob- 
tained from abroad. The chemist. has been greatly 
aided in the accomplishment of this task by the appli- 
cation of electricity. Today the chemical industry as 
a whole is the second largest user of electrical energy 
in the United States. 


. USE OF ELECTRICAL ENERGY IN CHEMICAL AND 
ALLIED INDUSTRIES EXPANDING RAPIDLY 


Nor has this tremendous activity in the use of elec- 
trical energy as a source of heat been confined to the 
production of chemicals. Because of the unusual de- 
mand for metals, particularly copper, zinc, aluminum 
.and alloy steels, the commercial development of electro- 
metallurgical and electrolytic processes has been equally 
‘rapid. The heavy consumption of alloy steels, the in- 
creasing demands for ferro-alloys and the shutting off 
of the imports of alloys and other raw materials—all 
these are contributing causes for the rapid extension 
of the use of the electric furnace and electrochemical 
processes. Similarly, the continually expanding market 
for copper and zinc has brought about the perfection 
of electrolytic processes for producing these metals. 

According to data collected by the American Iron 
and Steel Institute, a total of 471,458 gross tons of steel 
was produced by electric processes during 1922, of 
which 346,039 tons was steel ingots and castings and 
125,419 tons was alloy steel. The total steel production 
in 1922 was 37,276,422 tons, of which about 1.3 per cent 
was produced by electric processes. 

The growth in the production of electric steels has 
been rapid. In 1909, the first year for which reports 
are available, a total of only 13,762 tons of electric steel 
ingots and castings was produced. The record produc- 
tion of electric steel was reported in 1918, when a total 
of 802,325 tons was produced, of which 511,364 tons 
was steel ingots and castings and 290,961 tons was alloy 
steel. In 1920 another large production was reported 
with 747,724 tons. 

According to the Iron Age, there was a total of 456 
electric furnaces installed in the United States and Can- 
ada on Jan. 1, 1923, of which 406 were located in the 
United States and fifty in Canada. This is a net gain 
of eighteen furnaces during 1922, as against thirty-two 
in 1921, thirty-three in 1920, thirty-six in 1919, fifty- 

‘ ities: we A aaa cone 

seven in 1917,  sixty- 
three in 1916, thirty-two 
in 1915 and twenty-two 
from July, 1913, to Jan. 





Alloy Steels ——~ 


Total 





Open- ——Steel Ingots and Castings——~ Bessemer, - Produc- Per Cent 1915. These figures 

Year Hearth Bessemer Crucible Electric Miscellaneous Crucible Nlectric tion Slectric J 
é represent 

1909 14,943,936 9,330,783 107,355 ~—«13,762 Beri ote Molar. | genes 23,955,021 0.589 Probably do not repre 
1910 16,504,509 9.412.772 _122°303 52.141 a! ee eee 26.094:919 0.200 the actual number of 
1911 15,598,650 7,947,854 97,653 29,105 Ps oa sii ate Se 23,676,106 0.123 = . 
1912 20,780,723 10,327,901 121,517 18,309 Re A ce as 31,251,303 0.058 sales of electric furnaces, 
1913 21,599,931 9,545,706 121,226 30,180 RDS A a ke ee 31,300,874 0. 096 since there were undoubt- 
1914 17.174.684 6,220,846 89,869 24.009 Se nee De See maws "513, : Sai 
1915 231679,102 8.287.213 113.782 «69412 SE a oe aE 32'151.036 0.216 edls a number of discon 
1916 31,415,427. 11,059,039 1291692: 168,918 SE rca euch) tage 42,773,680 0.395 tinuances and dismantle- 
1917 34,148,893 10,479,960 126,716 304,543 495 enon ~ . 45,060,607 0.675 ments. The Heroult 
1918  34.459.391 9.376.236 115.112 511,364 329 1,496,891 290,961 46,250,284 1.740 kee 
1919 26.948.694 7.271.562 63,572 384.452 2,952 1'299'556 181,632 36,152,420 1.390 furnace leads al] makes 
1920 32,671,895 8,883,087 72,265 502,152 3,535 1,434,720 245,572 43,793,226 1.71 with 181, followed by the 
1921 15,589,802 4,015,938 7,613 169,499 945 746,302 63,246 20,593,345 1.130 , vith 
1922 29,308,983 5,919,298 28,606 346,039 oie 1,548,077 125°419 37'276422 «1.265 | Snyder and Moore 
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MOTORS ARE USED EXTENSIVELY IN ELECTRO-BLEACHING AND GRAPHITE PLANTS 


Left—This view shows two 75-hp. type “CS” motors geared to 
line shafts from which are driven various machines throughout 
the plant of the Electro-Bleaching Gas Company, Niagara Falls, 
N. Y. Two 50-hp. type “CW” motors belted to ammonia com- 


pressors located in the same room with the other machines are 
also shown in this illustration. 

Right—20-hp. “CS” motor, belted to crusher (International 
Acheson Graphite Company, Buffalo, N ol 


Motors for Chemical Plants 


Alternating-Current Motors Favored—Special Application Conditions- 
Precautions to Prevent Corrosion and Abrasion— 
Typical Installation of Motors 


By J. L. MCK. YARDLEY 
General Engineer Westinghouse Electric & Manufacturing Company 


HE motorization of industry has come about 

very rapidly, and there exists a widespread 

acceptance of the fact that electrical motors 

can best serve the needs of industry from the 
standpoint of both power cost and economical produc- 
tion. A comparatively few types of motors have been 
developed which serve the whole range of applications 
found in industry, and along with motor standardiza- 
tion has come standardization in voltage, frequency, 
protection and control so that the costs inherent in 
special applications are eliminated. 

Probably the greatest element in industrial motoriza- 
tion has been the fact that alternating current has 
been proved most economical to generate, transmit, 
distribute and apply, and in addition it can be obtained 
under the most economical conditions from the large 
central-station plants which have been developed. All 
industry with the exception of those involving electro- 
chemical processes can be served by alternating current 
and alternating-current motors, and even in the electro- 
chemical industries alternating-current motors are 
preferred as there is less copper surface exposed to 
chemical action and the moving contacts subjected to 
abrasive action from dust particles are reduced to a 
minimum, Moreover, in many chemical industries the 
absence of spark hazards often results in the use of 
alternating-current motors. 


In spite of this general use of alternating-current 
moto: s, there are in every plant a number of applica- 
tions that can be served best by direct-current motors. 
Thos jobs requiring a great range of speed, high start- 
Ing {| vque, frequent reversal and exact control during 
a du cycle cannot be served well by alternating- 


curre © motors of the existing types, and it is neces- 
Sary convert the alternating current to direct current 
for s plying energy to this type of application. 

Th general advantages of motor drives are well 


understood, and experience has proved that individual 
motor drives are preferable to group drive for most 
applications requiring any considerable energy expendi- 
ture. The great extent of modern factories, the 
frequent extensions and changes required by production 
variations and the accuracy required in cost-accounting 
systems have virtually eliminated all drives but electric 
from consideration. 

In the application of a standard motor to a job much 
leeway is offered in choice of mechanical connection 
to thes work. Direct connection, flexible connections, 
belt connections, chain connections and gear connec- 
tions are all used, and the motor can be installed on 
the floor, ceiling or in a vertical position, depending 
upon the application and the desires of the engineers 
in charge. In the chemical industries several special 
conditions often exist which must be considered in 
determining the location of motors, the type to use and 
their mechanical connection to the equipment. Chief 
of these elements is the fact that motors are used under 
conditions which may affect the insulation injuriously 
or cause corrosion of active metal parts. 

Oil may splash upon, drip upon or even flood a 
motor; dripping water, often acidulated, may fall upon 
the motor; leakage of steam and chemicals may produce 
a moisture-laden and corrosive atmosphere; abrasive 
dusts may occur as a result of the manufacture; 
alkaline dust or . ames are frequently encountered, and 
any of these conditions must be considered carefully 
when applying the motors to their work. 

It may prove economical to install the larger motors 


_at a distance from the application and in separate 


well-ventilated rooms, but the smaller motors cannot be 
treated in this manner. Distance cannot be used to 
insure separation where fumes, dust or a corrosive 
atmosphere exists because of the effect on the metals 
forming the driviig mechanism. Many applications 
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under 74 hp. are direct-connected, and it becomes neces- 
sary for the motor to withstand any bad operating 
conditions. The squirrel-cage induction motor is very 
popular for this type of application as there are no 
exposed moving contacts, and the windings, frame, 
bearings and connections can be protected from cor- 
rosion, abrasion or moisture. 

The rotors can be dipped in a protective varnish, 
and the insulation on the stators can be impregnated 
with a linseed or asphalt compound which, after being 
baked, hardens but still retains some elasticity. The 
material used in impregnating the coils can be chosen 
as determined by the particular conditions existing 
for each application. For very severe conditions a 
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up to 25 hp. or 50 hp., at 600 volts, depending uj on 
the speed: 


With open slot construction the uninsulated coils » re 
each given at least one dip in asphaltum-base varnish 2d 
a treated cloth wrapper is used. The insulated coils »ye 
each given not less than one dip in a linseed-oil-base yy. 
nish. The partially closed slot construction, with untaped 
end windings, is given two or more dips in asphaltum-b: sc 
varnish. 

Special conditions which have been discussed would he 
met as follows: 

1. Oil—splashing, dripping or flooding. 

With open slot construction, at least two dips in linseed- 
oil-base varnish for the uninsulated coil are given. A fish- 
paper and mica wrapper is employed. Not less than two 
dips of the same varnish are given for the insulated coil, 

With partially closed slot construction the end windings 





TYPICAL MOTOR APPLICATIONS TO THE CHEMICAL INDUSTRY 


Upper left—74-hp., 440-volt, three-phase, 60-cycle motor driving 
potash drier. The speed of motor, 685 r.p.m., is changed through 
reduction gear to 50 r.p.m, Control switch is mounted on con- 
crete wall below the potash drier. (Southwestern Portland Cement 
Company.) 

Lower left—30-hp. motor driving blower and conveyor for han- 





higher-grade insulation, such as fish paper and mica, 
can be used, impregnated and baked. No great trouble 
or cost is involved in insuring adequate protection to 
the windings. The use of open slot construction per- 
mits the coils only to be treated and makes for easy 
repair in the field, but the use of closed or semi-closed 
slot construction requires that the whole rotor be 
treated as a unit after winding. The frames and 
bearings can be protected from corrosion by the use of 
varnish or paint of the proper type, and abrasive effects 
can be eliminated by using inclosed frames and bear- 
ings, if there are no heavy acid fumes about. Totally 
inclosed motors are not suitable for operation amid 
heavy acid fumes unless they are provided with spe- 
cially piped ventilation, for the reason that acid gradu- 
ally collects inside the case owing to breathing. 

A typical outline of the treatments accorded motors 
for general industrial service is as follows on motors 


dling alumina tailings. The motor operates in a cloud of alumina 
dust and soon becomes completely plastered over with the alumina 
material. 

Right—5-hp. type “CS” motor, mounted on wall, and_ belted 
to agitator in caustic shed of the Isco Chemical Company, Niagara 
Falls, N. Y. The motor is subjected to fumes from the agitator. 





are all taped and at least one dip in asphaltum-base varnish 
followed by at least one dip in linseed-oil-base varnish 1s 
given. 

2. Severe moisture conditions—dripping water, steam, 
high humidity. 

Open slot construction is treated the same as No. 1. 

Partially closed slot construction is treated the same as 
No. 1 except that all dips are made in asphaltum-base 
varnish. 

3. Carbon, iron, graphite, coal, coke and abrasive dusts. 

With open slot construction, which is recommended, the 
uninsulated coils are given at least two dips in linseed- 
oil-base varnish. A fish-paper and mica wrapper is em- 
ployed. The insulated coils are given at least four dips 
in the same varnish, and the whole stator is given at 
least four dips in this varnish. ; 

When partially closed slot. motors are employed in this 
service at least four dips in asphaltum-base varnish for 
the completely wound stator are recommended. 5 

The special purpose to be accomplished by all this dip- 
ping and baking is to procure a smooth, glossy surface 
with no breaks or rough spots for abrasive dusts to act 
upon, and to give increased dielectric strength, owing to 
materials of the No. 3 class being such good condu. ‘ors 
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Linseed oil is hard to dry where not exposed to air, and 
when not perfectly dry its insulating capacity is appre- 
ciably reduced. Asphaltum-base varnish is a good insulator 
whether hard or not. f 

4. Nitric, hydrochloric, sulphuric acid; ammonia; caustic 
soda or potash, alkali fumes. 

With open slot construction, which is recommended, a 
complete, perfect coating is essential with no fibers pro- 
truding. The varnish is largely plastic asphalt with some 
linseed oil and gum, and not less than two dips are given 
to the uninsulated coil. A fish-paper and mica wrapper 
is employed. The insulated coil is given at least four dips, 
and the completely wound stator is given not less than six 
additional dips. This varnish has good filling quality and 
good dielectric strength. It produces a fairly hard coating 
of sufficient elasticity and unaffected by atmospheric im- 
purities. It bakes in eight hours at 110 deg. 5 ; 

When partially closed slot motors are employed in this 
service at least six dips in the same varnish are recom- 
mended for the completely wound stator. 


There are four general classes of applications in the 
chemical industry: Liquids are pumped, lifted, stirred, 
agitated and settled; solids are ground, mixed, crushed, 





MOTOR DRIVING CONVEYOR BY MEANS OF BELT (BUFFALO 
FERTILIZER COMPANY) 


screened and conveyed; materials are separated; ele- 
vators and hoists are used for production purposes. 

In handling liquors direct-connected high-speed ver- 
tical motors may be used on centrifugal pumps, group 
drive may be used for smaller plunger pumps, stirrers, 
agitators and for vacuum pumps, and in this case dis- 
tance may protect the motor to some extent, and motor- 
driven air compressors at a distance may be used to 
produce the air for conveying corrosive liquids. For 
agitating and stirring in tubs, vessels or closed pots 
very little energy is required, each device taking only 
from 1 hp. to 23 hp. The paddles or impellers are 
usually driven by bevel gears from a jackshaft sup- 
ported on the vessel structure, and this shaft is belted 
through fast and loose pulleys to a common counter- 
shaft operating at 120 r.p.m. to 160 r.p.m. This 
Countershaft may serve a number of vessels, plunger 
bumps, vacuum pumps, crushers and lifting devices for 
handlin solids and other miscellaneous equipment. 
The countershaft is driven by a constant-speed motor 
belted ‘rough a single-speed reduction or by a gear- 
‘onnect:1 constant-speed motor. 

In gi ding and mixing solids, individual motors may 

€used hrough direct connection or flexible connection. 
Moreove belt-driven applications can be used, and for 
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low-speed devices a reduction gear and countershaft is 
commonly used with a group-drive arrangement. For 
crushing solids individual drives with flywheels are 
used having either belt or gear connection. For worm 
and stirrer types of mixers the energy requirements 
often warrant the use of individual drives, but for 
cylinder and ball mills group drive is used. In screen- 
ing, where small aggregate energy is required, the 
operations take up room, and it is usual to connect 
the screens as a unit to the grinding equipment for 
driving by one motor. In settling tanks for separating 
materials centrifugal pumps are required to fill and 
empty the tanks. These pumps may be geared up and 
driven by a standard motor or a special high-speed 
motor. Special treatment of the motor is necessary if 
corrosive liquids are handled by these pumps. 

For elevators and hoists direct-current motors are 
usually employed. Unless they can be installed in a 
chamber separate from the elevator shaft, the control 
gear must be totally inclosed and specially ventilated, 
and the motors must be inclosed and specially venti- 
lated or else provided with special insulation.. The 
elevator shaft should not be used as a location for the 
motor or its control gear, as it acts as a chimney and 
draws up the vapors produced in the building. 

The application of motors in the chemical industry 


‘involves many difficult problems because of the type of 


product produced and the exacting requirements of the 
manufacturing processes, but motor manufacturers and 
the engineers in the plants have been able to attain 
very excellent results and have proved that it is easier 
to adapt the electric motor to the conditions than it 
is any other type of power equipment. A feature of 
the industry is the flexibility in the application of elec- 
tricity to its needs, for, in addition to the motors, 
electricity is used in ovens, process work, ventilating 
work and in special illumination applications. 





Electrical Energy in the Metal Trades 


NE of the most important industries of the North- 

eastern section of the country is that of the metal 
trades. There are more than a thousand plants in the 
United States in which work in brass, bronze and cop- 
per products is being done. These establishments in 
1920 reported to the Census Bureau the use of 265,688 
primary horsepower, of which 143,311 hp. was pur- 
chased from central-station companies. Of the remain- 
ing primary power a considerable portion was used in 
the generation of 40,598 hp. in private electric gen- 
erating plants. The table shows the distribution of 
power in the brass, bronze and copper products branches 
of the metal trades industry. 


DISTRIBUTION OF POWER IN THE BRASS, BRONZE AND COPPER 
PRODUCTS INDUSTRIES—U. 8S. CENSUS OF 1919 














Primary Horsepower-——————, 
ess by 4 
€8 eg & 
= & o g He 
Ae s 8 a be _ 
— = 2 ° Ye = 
om &o be 3s S a 
= = = 12m ° -— “ar 
oo a & @es & -Se Ss 
£§ 73 & g Es-5 5 s > S 
Sef 3 é $ 38&§ 32 83 & 
State ac" oe a a2” F. 6 
United States 1,092 265,688 61,862 54,655 3,540 2,320 143,311 
Connecticut. 75 121,319 25,250 45,712 435 2;305 47,617 
New York... 213 32,352 9,473 5,483 881 0 16,515 
Michigan.... 80 27,912 7,880 1,000 230 0 18,802 
Massachusetts. 72 15,511 3,610 200 47 15 11,639 
Wisconsin. . 36 «613,096 5,010 1,950 0 0 6,136 
New Jersey.... 67 11,656 4,730 10 253 0 6,663 
Ohio 92 10,975 1,792 300 §=—904 0 7,919 
Pennsylvania. 125 10,577 3,127 0 606 0 6,844 
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tters from Our Readers 7 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contrioute 





Basic Lining for Electric Steel Furnace 


To the Editors of the ELECTRICAL WORLD: 

I read with interest the article entitled ‘Electric 
Furnace Demonstrates Flexibility in Steel Foundry,” by 
J. L. McK. Yardley, in the Sept: 8 issue of the ELECTRI- 
CAL WORLD. One comment which might be made on this 
very complete discussion is in reference to the selection 
of a basic lining for a furnace which is to be used 
exclusively for the production of steel castings. 

It has been my experience that if the castings require 
the smooth and perfect surface finish which has come 
to be a standard in the small steel-casting industry, it 
will usually be more profitable to pay a considerable 
premium for scrap of low sulphur and phosphorus con- 
tent suitable for acid melting than to use a basic hearth. 
The reason for this is the extreme difficulty of prevent- 
ing small particles of the very fluid basic slag from 
entering the mold with the steel. These particles are 
sure to flow to the sand surface and often cause a 
reaction resulting in blowholes or other imperfections. 

EDWIN L. WILLSON, 


Consulting Engineer and Metallurgist. 
ee 


Farmington, Conn. 


“Effective Oil-Testing Apparatus” Criticised 


To the Editors of the ELECTRICAL WORLD: 

Referring to the ELECTRICAL WORLD of July 28, page 
186, I want to call your readers’ attention to the fact 
that when the transformers are connected up as shown 
there will be a difference of voltage between the high- 
voltage and the low-voltage winding that may run up 
to 25,000 volts maximum (peak). As it is common 
practice in high-voltage tests to ground one side of the 
high as well as one side of the low-voltage winding, this 
maximum of 25,000 volts will be reached between the 
non-grounded pole of the high-voltage winding and the 
low side of the last transformer. 

Of course the insulation of these potential transform- 
ers is not built for this stress. Consequently the scheme 
is dangerous and will most likely result in the blow-up of 
one or more of the potential transformers. 

Changing the position of the transformers to 6,600- 
2,200-2,200-6,600 and grounding the lead between the 
two 2,200’s would produce the most favorable condition, 
namely, a maximum of 12,500 volts between windings. 
However, even this would be far from safe. 

Jackson Heights, N. Y. JAN A. VANDERPOLL. 


To the Editors of the ELECTRICAL WORLD: 

In regard to the arrangement of the’ transformers 
used in the oil-testing arrangement described in the 
July 28 issue of the ELECTRICAL WORLD I wish to say 
that no ground connection has been used in this ar- 
rangement and that while the voltage stress from the 
high-voltage side to the low side may be dangerous, 
the writer does not know what the maximum stress 
would be or at what point in the windings it would 
occur. However, the arrangement has been in actual 
use a number of times without damage to the trans- 
formers, 
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The scheme shown is simply intended as a mean. of 
testing for moisture in the oil when no other means 


_is at hand, since most of the equipment is availble 


around any medium-sized central station. In case it is 
not desired to use the 2,200-volt transformers as shown, 
a break-down test of approximately 19,000 volts may be 
made by using the 6,600-volt transformers only, with a 
ground connection on the lead between the two. ‘This 
would certainly not be dangerous and, as a choice be- 
tween this test or none at all, would, in the writer’s 
opinion, be well worth while. RALPH PITTMAN, 
The Pine Bluff Company, 


Pine Bluff, Ark. 
ao 
Help the Railroads Against Congressional Assaults 


To the Editors of the ELECTRICAL WORLD: 

Business in general may well tremble to think of 
what a new Congress is likely to try to do in the way 
of regulating the transportation industry. If only a 
small part of the schemes discussed are carried out, 
it seems reasonably certain that serious injury will be 
done. If all of them are put through, the damage will 
be irreparable. 

Those engaged in the electrical industry have a 
peculiar interest in wishing to see fair play toward the 
railroads. Not only are they, like other shippers, 
seriously inconvenienced by bad transportation condi- 
tions, but the gradual increase in the use of electrical 
apparatus on steam railroads and the electrical opera- 
tion of many of the lines is making the roads of rapidly 
increasing value as customers for electrical apparatus 
and supplies of all kinds. 

Perhaps the ELECTRICAL WORLD is doing its full share 
in bringing this subject before those engaged in the 
electrical industry, but, judging from my limited read- 
ing of its editorials, not a great deal has been printed 
about it. In view of the imminence of the new Con- 
gress, which threatens, vocally and otherwise, to 
lambast the railroads in every conceivable way, it ap- 
pears to me that it would not be out of order for the 
ELECTRICAL WORLD and other business papers to keep 
this subject constantly before the attention of their 
readers. GEORGE H, LYNE. 
Belden Manufacturing Company, 

Chicago, Ill. 

Suggests “Tracer” as Needed Wiring Term 


To the Editors of the ELECTRICAL WORLD: 

In line with your editorial of July 28 upon the need 
for a term to distinguish between polarized wiring and 
identified wiring, I should like to propose the word 
“tracer” to apply to wiring in which the polarity of a 
certain wire and its branches must be “identified” 
throughout a given installation; for example, the 
grounded side of lighting circuits. The same term 
could also be applied to polarity receptacles, sockets, 
plugs, etc., without ambiguity, as “tracer receptacles,” 
“tracer plugs,” etc. This term has the advantage of 
present use as the wire of twisted pairs, which has 4 
colored thread running through it, is by some called the 
tracer wire. 

The word itself suggests continuity of search and 


identification, a “following through” from point to 
point, whose significance would be readily grasred and 
remembered. Moreover, it has no other electrical sig 
nificance, as has “selective” or “polarized,” ‘oth of 

ations. 


which are pre-empted for very different app! 
Ochiltree Electric Company, H. A, CALDE 00D. 
Pittsburgh, Pa. 
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Central Station and Industrial Practice 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 


[ees 


Why Use Weatherproof Line Wire? 


By S. C. LINDSAY 
Electrical Engineer Puget Sound Power & Light Company, 


Seattle, 


~XTENSIVE tests to determine 
i the protection afforded by 
weatherproof line wire, the extent 
to which workmen rely upon it to 
protect themselves and the relative 
amounts of protection given by 
double-braid and triple-braid insula- 
tion have been carried out by the 
Puget Sound Power & Light Com- 
pany. The investigation also covered 
the qualities of weatherproof insula- 
tion that have been in use on this 
system during the past twenty years, 
the qualities of insulation of new 
wire now in stock and the number of 
years that first-class weatherproof 
insulation can be relied upon to give 
any protection at all on 2,300-volt 
circuits. 

The general information obtained 
from line foremen and workmen who 
have been employed for a long term 
of years was that a large number of 
crosses between 2,300-volt primaries 
and 220-volt secondaries had oc- 
curred and that the weatherproof 
insulation had in many cases pre- 
vented short circuits; also that it 
had prevented a large number of 
grounds and that it frequently pre- 
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vented damage to the circuits of 
foreign companies when crossed with 
ours. Workmen rely upon the insu- 
lation to a very large extent when 
working on heavy leads carrying live 
wires, and their tendency is to place 
too much confidence in it. 

To obtain some idea of its resist- 
ance to potential stresses after a 
number of years of service, samples 
were taken from various points on 
our system and subjected to the tests 
described below: 

A porcelain testing cup was 
arranged, having a metal plate in its 
bottom, to which was connected one 
terminal of the testing transformer. 
The testing solution was a saturated 
solution of sodium chloride. The 
other terminal of the testing trans- 
former was connected to the conduc- 
tor of the specimen to be tested. 
Approximately one foot of each 
sample was immersed in the solution. 
After the puncture test a careful ex- 
amination was made of the braid of 
each specimen, the nature of the 
puncture and the condition of im- 
pregnation of the braid noted. 

The potential was obtained from 
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two 200/2,500-volt transformers ar- 
ranged to be quickly connected in 
series or in parallel. A water rheo- 
stat was placed in series with the 
primary or 2,200-volt side to vary 
the impressed voltage. The maximum 
potential that could be obtained with 
this testing set was 4,900 volts. Dry 
tests were made of another specimen 
of each kind of wire given the wet 
test. Contact was made to the out- 
side of the insulation by wrapping 
tinfoil around a section 1 ft. in 
length and binding it on tightly with 
a small wire. 

These tests were conducted to de- 
termine (a) the break-down poten- 
tial of samples of new double-braid 
and triple-braid wires obtained from 
the stocks of the various divisions; 
(b) the breakdown potential on the 
double-braid and triple-braid wires 
that have been in service for varied 
periods of time; (c) the relative in- 
sulating values of weatherproof 
wires installed more than ten years 
ago as compared with wires installed 
within the last eight or nine years, 
information having been furnished 
by the manufacturing companies 
that very material changes had been 
made in their method of braiding 
and impregnating weatherproof 
wires within recent years, and (d) 
the upper limit of distribution volt- 





SUMMARY OF TESTS ON FORTY-TWO SAMPLES OF WEATHERPROOF LINE WIRE 
Approx Length Tensile 
Size, of Time Strength 
Specim« Diam., B.&S in Service Puncture Voltage (Lb. per 
N (In.) Gage Braid (Years) Wet Dry Sq.In.) Remarks 

W&1l2 0.202 4 Triple New 3,700 3,900 41,500 Impregnation very good. 

3&14 0.163 6 Triple New 4,040 3,400 47,100 Thorough impregnation. 

7W&1I8 0.123 8 Triple New 1,700 2,800 56,700 Outer braid impregnated, second braid partially so, third braid slightly stained. 

23&24 0.128 8 Triple New 2,500 3,160 54,600 Fair impregnation. 

25 & 2¢ 0.167 6 Triple New 4,900 51,100 Excellent impregnation, but thick layer of compound adhering to outer braid; 
cracks when wire is bent to much larger radius than permitted by standard 
specifications. 

27&28 0.124 8 Double New 2,300 4,800 53,700 Very good impregnation. 

29 & 3( 0.202 4 Triple New 3,400 3,100 39,300 Two outer braids well impregnated, but not inner one. 

31&32 0.159 6 Double New 2,500 2,200 45,400 Fair impregnation. 

IS & le 0.101 10 Triple Unknown 2,540 2,800 60,000 Very good. 

33&34 0.203 4 Double 9 2,000 3,200 40,200 Outer braid showed more weathering than to be expected. 

35 & 3¢ 0.161 6 Double 9 2,100 2,800 45,300 Outer surface in splendid condition, but impregnation not as good as might be. 
Unusual performance due to closely woven braid. 

21&22 0.203 4 Double 14 1,600 1,780 46,700 Original impregnation poor and compound weakly resistant to weather. 

19 & 2( 202 4 Double 14 1,150 2,500 40,300 Outer braid slightly abraded; impregnation fair. 

1& 2 ). 204 4 Double 15 2,300 3,400 40,100 Portions having best insulation tested; parts bare. 
3& 4 160 6 Double 16 1,270 3,300 43,700 Portions having best insulation tested; parts bare. 

41 & 42 202 4 Double 20 0-200 1,700 41,200 Interbraid much abraded by pulling over cross-arms. 

9&40 0.162 6 Double 20 1,750 2,500 45,100 Outer braid worn in places. 

37 & 38 201 4 Triple 20 2,600 4,400 40,300 Outer braid well worn by weather, but excellent when new 

2x 6 204 4 Triple 20 3,940 4,800 44,100 Impregnation excellent; specimen typical of average sample 

7&8 165 6 Double 20 500 1,550 36,900 Braid cut through and abraded by pulling or restringing sections where braid 
was entirely gone; original impregnation poor. 

9& It 161 6 Double 20 2,500 3,100 45,300 Outer surface almost like new; impregnation excellent. 
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age on which it is advisable to use 
weatherproof wire. The results of 
these tests. are given in the accom- 
panying table on page 608. 

The following conclusions were 
drawn as a result of this investiga- 
tion. The author does not wish to 
convey the impression that weather- 
proof wire should be used in all 
cases. It is his opinion that bare 
wire should be used in all situations 
where its use can be justified. 

1. The weatherproofing on line 
wire used on our system during the 
past twenty years should be classed 
as “very good,” “indifferent” and 
“very bad.” Some of the latter kind 
is still being sold at the present time. 

2. There are many situations in 
city work and on heavy leads where 
insulated wire must be used and 
double-braid insulation is inadequate 
to give the proper amount of pro- 
tection. 

3. Weatherproof wire has_ been 
made which will stand the Puget 
Sound climate for twenty years and 
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still afford a fair degree of pro- 
tection. 

4. The best weatherproof insula- 
tion is frequently very badly dam- 
aged by careless handling when 
being strung, and this damage can 
be prevented by ordinary care on the 
part of the workmen. 

5. Weatherproof insulation of 
even better quality than any of the 
specimens covered by this report can 
be obtained at the present time and 
at practically the same cost as wire 
having inferior grades. 

6. Triple- braid weatherproofing 
should be used on all circuits from 
2,300 volts to 4,900 volts where it is 
considered necessary to use weather- 
proofing of any kind. 

7. Triple- braid weatherproofing 
affords practically no _ protection 
above 4,900 volts. 

8. All weatherproofed wire should 
be purchased under specifications, 
and -the purchaser should have 
tests made of each lot to see that 
his specifications are complied with. 





Extracts from an Operating Code* 


Low-Tension Testing 
Equipment 
VERY station and_ substation 
should be equipped with a stand- 
ard testing set or testing panel to 
be used for low-tension tests. There 
are three usual types—110-volt direct 
or alternating current, 250-volt direct 
current and 600-volt direct current. 

The 110-volt direct or alternating 
current set consists of a small panel 
upon which is mounted a 50-watt, 
110-volt incandescent lamp and a 
double-throw, single-pole knife 
switch. One clip of the switch is 
connected to a grounded source of 
alternating current or direct current 
and the other clip to ground. A 
test lead terminating in a metallic 
rod with a wooden handle is con- 
nected to the middle point of the 
switch. 

On any cable, when testing with 
alternating current, it is possible to 
get an indication on the test lamps 
to show when the cable is free from 
fault. A 10-watt or 15-watt “Mazda” 
lamp will give full light, a 50-watt 
lamp dim light and a 100-watt lamp 
no light. Care should always be 
observed in making tests on cables 
that erroneous reports of cable con- 
ditions do not arise. 


Abstracted from the operating 
the Philadelphia Electric Company, 


code of 


The 250-volt set consists of a 
motor-generator for supplying cur- 
rent, a test panel and test leads. The 
generator voltage may be varied 
from 60 volts to 380 volts, although 
250 volts is generally used for test- 
ing. The generator leads are brought 
to a double-pole, single-throw switch 
on the test panel. Two test leads 
are also connected to the switch, one 
of which may be grounded through 
a single-pole switch on the test panel, 
the other having in series with it a 
250-volt incandescent lamp. Both 
leads terminate in metallic rods with 
wooden handles. This set is used 
for testing purposes only. 

The 600-volt set differs from the 
110-volt set mainly in that the same 
set cannot be used for both sending 
and receiving in a test. A bank of 
five lamps is connected from the 
upper clip of a double-throw discon- 
necting switch to a source of 600-volt 
trolley current for the sending set 
and to ground for the receiving set. 
The lower clip is connected direct 
to ground. The middle point of the 
switch is connected through an ex- 
pulsion fuse to a test bus which runs 
through the line disconnecting-switch 
compartments. By means of a con- 
nector attached to the end of a stick 
this test bus may be connected to 
any one of the conductors. 

In making any low-tension tests 
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care must be taken not to touch any 
bare equipment until after the tcst 
for foreign voltage has been maie, 
This is because all of the low-tension 
tests require direct handling or cluse 
approach to high-tension apparatus 
or conductors, and because the low- 
tension testing apparatus is not in- 
sulated for high voltage. 

The foremost requirement for per- 
sonal safety and protection of appa- 
ratus is a test for foreign voltage. 
The metal hook of the switch stick, 
or any other insulated conductor, if 
placed in contact with a source of 
alternating voltage, will be alter- 
nately charged and discharged, be- 
cause of its electrostatic capacity. 
If the voltage is high enough, this 
charging current will be maintained 
while the hook is being withdrawn 
a short distance and will be visible 
as a spark. The absence of a spark, 
however, is not a sufficient test that 
no foreign voltage is present, as a 
voltage too low to produce a notice- 
able spark might still be dangerous. 
Therefore the second test. 

For most tests (low and high 
tension) it is necessary to remove 
the potential-transformer fuses from 
the equipment to be tested; other- 
wise the potential transformer pri- 
mary winding would form a connec- 
tion between phases which would 
produce false test results. 





Operating Centrifugal-Type 
Wet Pumps 


O EQUALIZE the vacuum be- 

tween the condenser and the 
wet-pump casing the vacuum equal- 
izing line should be opened. This 
always allows the water in the con- 
denser to fall by gravity to the 
pump; otherwise the pump would 
have to operate against a high 
vacuum head. Following are de- 
tailed instructions for starting and 
shutting down wet pumps: 


Starting 


1. Admit water to the seals. 

2. Open suction valve. 

3. Start the pump slowly. 

4. See that the oil rings in the bear- 
ings are revolving and carrying oil. 

5. Open the discharge valve. 

6. Open the vacuum equalizing line. 

7. See that the water level is main- 
tained in the hot wells to which the 
pump operating is connected. (Note— 
If the water level rises and one pump 
does not meet the demand, a second 
pump must be put into operation.) 


Shutting Down 


. Stop the pump. 

. Close the discharge valve. 

. Close the suction valve. , 

. Close the vacuum equalizing ‘ne. 
. Shut off the water from the «cals. 


or WON 
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Material 
| 
am 
(ross-arms. s 
Cross-arms (galvanized iron).. 
Cross-arm pins (galvanized iron) 
Guy anchors—Mathews..... 
Bolts—space......... 


Bolts—through........ 
Bolts—through......... 
Bolts—carriage........ 

Lag screws 

Washers—square galvanized }-in. bolt 
Washers—square galvanized j-in. bolt 
Rod 

Insulators—porcelain 
Insulators—porcelain strain....... 
Wire—copper.... 

Tie wire...... 

Guy wire. 


Guy-wire clamps. . 
Items not listed above 


Sundries and contingencies 
Labor... 

Total cost... 
Cost 14 miles on high-tension poles 
Cost 10 miles new construction 
Cost per mile new line. 


Rural 6,600-V olt Line Costs 
$1,393 per Mile 


By D. G. WALLACE 
Operating Engineer Illinois Power & Light 
Corporation, Bloomington, II. 


N ORDER to supply a 60-kw. load 

in Flanagan, Ill., 114 miles north 
of the Gridley substation, the 
Bloomington & Normal division of 
the Illinois Power & Light Corpora- 
tion built in 1921 a 6,600-volt rural 
transmission line at an average cost 
per mile for new construction of 
$1,393.84. No lightning arresters 
were installed by the company since 
there were numerous’ customers 
along the line who were already 
equipped. The itemized cost data 
are listed in table. Line conductors 
of No. 6 hard-drawn copper wire 
were strung on 11,000-volt insulators 
and the pole spacing was chosen at 
150 ft. This line gave a voltage 
regulation at 80 per cent power 
factor of 5 per cent and a line loss 
of only 4 per cent. 





Interconnection Forestalls 
Building New Plant 


N A STATEMENT to the Massa- 

chusetts Department af Public 
Utilities W. A. Whittlesey, president 
Pittsfield Electric Company, recently 
pointed out that interconnection with 
the l‘urners Falls Power & Electric 
Company by a line now under con- 
struction between the Connecticut 
and Housatonic River Valleys will 
obviate the necessity for further 
plant extensions at Silver Lake. Dur- 
ing tre early part of 1922 it became 
apparent that the generating capac- 
ity 0: the Silver Lake plant would 
be unequal to the demand for elec- 


TABULATED COST DATA ON 6,600-VOLT LINE 
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Size Number Actual Cost 


30 ft.—7-in. top 332 
35 ft.—7-in. top 15 $5,303.00 
25 ft.—6-in. top 30 | 
34-in. x 4}-in. x 5-ft. 7-in. 475 648. 66 
}-in. x I}-in. x 24-in. 950 156. 47 
Spring top 1,450 511.53 
2% eS el eee 60 78.00 
j-in. x 14-in. - 8.58 
§-in. x 14-in. 
§-in. x 12-in. 403 j 41.49 
j-in. x 4-in. 950 24.04 
3-in. x 4-in. 475 15.01 
2-in. x 2-in. x ¥-in. 250 3.68 
2-in. x 2-in. x #¢-in. 866 
?-in. 926 | 12.73 
11,000-volt 1,450 620.00 
ala oe 
No. 6 H.D. 14, ; 
No. 6 230.55. Ib. 3,243.46 
fe-in. 3,550 ft. 27.60 
3-bolt type 120 21.75 
: 68.75 
1,449.65 
2,704. 87 
$14,944.55 
1,006.15 
13,938. 40 
1,393. 84 


tricity in the Pittsfield territory in 
the near future. A study of the 
system load indicated that during 
the next six years it will increase at 
the rate of 10 per cent per year com- 
pounded. If this energy were to be 
produced by extensions to the com- 
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pany’s present generating equipment, 
additional boilers to the amount of 
$600,000 and turbine units to the 
amount of $750,000 would be re- 
quired by 1929. 

After the last extension the Silver 
Lake steam plant would have a capac- 
ity of 15,000 kw. This is all the lake 
would be able to provide condensing 
water for, and in the future it would 
be necessary to build elsewhere. The 
company therefore contracted with 
the Turners Falls company to supply 


‘ energy in excess of the present plant 


capacity at a price less than the cost 
of producing electricity by the Pitts- 
field company. The contract is for 
a period of ten years, and under its 
terms the Turners Falls company 
is building a double-circuit line from 
Turners Falls to Pittsfield, with a 
capacity sufficient to care for the 
Pittsfield company’s requirements 
during that period. The Pittsfield 
company is building a 6,000-kw. out- 
door substation at an estimated cost 
of $128,831 to receive energy for the 
initial delivery requirements. 





Motor Drive and Control 


Requirements 


for Paper-Mill Beaters 


By O. C. CORDES 


Paper Mill Section, General Engineering Department, 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. 


N MAKING motor applications to 

beaters in the paper-mill industry 
each case should be studied and 
handled as an individual problem, 
taking into consideration the con- 
ditions peculiar to the plant in which 
the beaters are installed. A fixed 
rule pertaining to horsepower re- 
quirements for beaters of certain 
sizes and operating on similar ma- 
terial cannot be laid down, as much 
depends on the design of the beater, 
the kind and character of the stock, 
its consistency and the individual 
ideas of the man who operates the 
beater. 

The horsepower required to drive 
a beater varies considerably in the 
different paper mills and depends 
very materially upon the kind of 
paper being made. In this article 
only a 2,000-lb. beater will be con- 
sidered, as in most cases the horse- 
power required will be very nearly 
proportional to the size and the 
capacity of the beater for the same 
method of operation and the same 
kind of stock. It will also be assumed 
that alternating current only is avail- 
able since the majority of mills are 
so equipped. 


Where the beaters are used only 
for mixing the stock, water, color 
and size, and most of the work is 
done in Jordans, a 50-hp. motor of 
the wound-rotor type should be large 
enough. In mills where most of the 
work is done in the beaters a 75-hp. 
motor of the wound-rotor type will 
need to be used for such papers as 
news, book and “kraft.” Rag paper 
and felt may require as much as 
125 hp., and some special types of 
beaters as much as 150 hp. Where 
the beater is used as a broke en- 
gine the horsepower required will 
vary between 75 hp. and 125 hp., 
depending upon the kind of paper 
being made. ' 

Motors of the wound-rotor type 
are generally recommended because 
of the high starting torque obtain- 
able and the fact that the starting 
current is much less than that re- 
quired by a squirrel-cage type of 
motor. 

When the wound-rotor motor is 
used the control consists essentially 
of an oil circuit breaker for the 
primary side and a drum-type con- 
troller for cutting resistance in and 
out in the secondary circuit. The 
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FIG. 1—A 150-HP., 575-R.P.M. SQUIRREL-CAGE MOTOR DRIVING TWO BEATERS 
THROUGH CHAIN DRIVE 


secondary circuit of the motor may 
be interlocked with the primary oil 
breaker, so that, should the resist- 
ance be cut out of the secondary 
circuit, the motor cannot be started 
until the drum controller is returned 
to the full resistance in position. 
This feature makes it impossible to 
connect the motor to the lines unless 
the secondary resistance is all cut in. 
Since the beater is a constant-speed- 
drive machine, the control equipment 
is usually designed for starting duty 
only and consequently will not permit 
the motor to run at reduced speed, 
except during the starting period. 
There are two principal approved 
methods in vogue today for indi- 
vidually driving beaters, i.e., belt 
and silent chain drives. Other 
drives, involving ropes and sprocket 
chains, are very few and are used 
mainly in old mills where line-shaft 
drive is still employed. Individual 
motor drive has many advantages over 
line-shaft drive. First, all line-shaft 
power losses are eliminated; second, 
should a motor fail or a drive give 
away, only one particular beater unit 
is shut down while the rest of the 


equipment 
third, the 
siderable, 


continues to operate; 
space saving is very con- 
and the beaters may be 
arranged and set in a way best 
suited to obtain the maximum effi- 
ciency and consequent increase in 
output of paper. Oftentimes where 
the beaters are close to each other 
one large motor with double-extended 
shaft is placed between each pair 
of beaters and drives them through 
belts from pulleys mounted on the 
shaft extensions. 

Such an arrangement is entirely 
satisfactory and saves room and ex- 
pense. Silent chain drives are com- 
ing more and more into the fore- 
ground as a medium for operating 
beaters, especially since some very 
successful installations have been 
made. Advantages of .silent chain 
drive are that the motor can be 
brought up close to the beater-roll 
shaft, thereby saving a considerable 
amount of space, and that a higher- 
speed motor can often be_ used, 
which, of course, also means a less 
expensive motor. The saving in 
space, however, is of value only 
where the paper mill is crowded. An 





FIG. 


2—BROKE BEATER BELT-DRIVEN BY 50-HP., 385-R.P.M. SLIP-RING MOTOR 
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inherent characteristic of the silent 
chain drive is that it does not have 
the resiliency of a leather or rubber 
belt and consequently will not take 
up shocks caused by foreign mate- 
rials, such as stone, tools and metal, 
getting caught between the beater 
roll and the bedplate. In the case 
of the silent chain type of drive this 
shock is transmitted directly to the 
motor bearing and may damage it 
or the motor shaft. This condition 
can be taken care of to a large ex- 
tent by using special soft-metal pins 
between the chain links, The function 
of these pins is to shear in case of a 
heavy overload on the motor caused 
by the roll lifting because of foreign 
materials getting into the beater. 
This method helps materially to 
protect the motor, and the sheared 
pins can be replaced in a very few 
minutes. A geared drive is not 
feasible for this application as the 
beater roll is raised or lowered to 
obtain the proper refinement of the 
stock and, moreover, foreign mate- 
rial getting under the roll may cause 
it to jump. 





Production Expenses of a 
28,125-Kw. Plant 


HE operating and maintenance 
expenses for a 28,125-kw. plant 
in New England for the year ended 
Dec. 31, 1922, are given below. The 
generating equipment of this plant 
includes six 750-hp. boilers, one 
9,375-kw., two 7,812.5-kw. and one 
3,125-kw. turbo-generators. During 
the year the coal consumption was 
54,441 tons, costing $6.57 per ton 
and averaging 14,050 B.t.u. and 9.39 
per cent ash. The total output was 
63,907,555 kw.-hr., with a peak load 
of 19,800 kw. The annual load fac- 
tor was 37 per cent while the annual 
plant factor (net output in kw.-hr. 
— installed kw. & 8,760) was 26 
per cent. The pounds of coal per 
kilowatt-hour was 1.68 and the B.t.u. 
per kilowatt-hour was 23,548. 
Following are the unit production 
expenses in cents per kilowatt-hour 
delivered from the switchboard: 





Operating expense: 
Sb re Re ee Pere 
Wages and superintendence....... 0.12 
Water, lubricants and supplies. .... 0. 


0.72 


Maintenance expense: 
Building and structure......... eo 
Boiler plant, prime movers and 
auxiliaries. . 0 
Generators and electricalequipment 0 
Miscellaneous..... Ss 0 
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Central Station Business 


Advertising, Selling and Service Methods 
Commercial Organization and Management, Customer and Trade Relations, Public 
and Financial Policies, and Reports of Company Plans and Experiences 


Tell the Public and Tell It First* 


Liberal Use of Advertising and Publicity Frankly Discussing the 
Central Station’s Dealings with the Public Is Advocated 
by Utility Commissioner 


By SAMUEL E. HUDSON 
Member Rhode Island Public Utilities Commission 


BSERVATIONS during nearly 

thirty years as a newspaper pub- 
lisher and as a member of the Rhode 
Island Public Utilities Commission 
since its inception lead me to the 
firm conviction that public utilities 
should consistently, persistently and 
insistently develop the good will of 
the communities which they serve. 
Much improvement in this direction 
can be obtained and is being obtained 
through the proper use of the adver- 
tising and the news columns of the 
press. In recent years many of: the 
larger public service corporations 
throughout the country in general, 
and in New England in particular, 
have adopted the policy of frankness 
and full publicity in their dealings 
with the public. Smaller companies, 
as a rule, have not yet done this. 

It is primarily important that the 
public be kept fully, accurately and 
quickly informed. If there is an 
accident at the plant or out on the 
line; if you are reducing rates or 
raising them; if you, in fact, have 
anything that is a matter of public 
concern or regarding which the 
people are seeking information, tell 
them about it and tell them first. 
Get into the constant habit of pre- 
senting the various situations to the 
people whom you serve so that they 
will acquire familiarity with your 
utility, acquaintance with its officials 
and knowledge of its troubles and its 
triumphs. 

The best manner in which to put 
your message across is through the 
columns of the newspapers. Adver- 
tise not only increases and decreases 
of rates and the sale of appliances, 
but also feature your service to in- 
dus‘ries, mercantile customers and 
hones. Do not forget that full and 
cle.» publicity on all matters con- 


*}-om an address made before the New 


Eng’ nd Division of the N. E. L. A. at 
Swa:.pscott, Mass., Sept, 5, 1923. 





nected with your concern, which is 
a public utility and as such is re- 
sponsible to the public and the state 
as well as to your stockholders, will 
bring big dividends in good will and 
in the co-operation of your cus- 
tomers. 

My experience has shown the fore- 
going to be true. Therefore every 
public utility should have one or 
more Officials charged with the duty 
and the responsibility of supplying 
the press with information when it 
is sought. This man should always be 
available when information is desired 
by the press relative to accidents, 
interruptions in service, changes 
in rates, expansions of plant and 
other matters. The newspaper, and 
in this I speak advisedly, desires to 
obtain and correctly report the facts. 


AUTHORITATIVE INFORMATION 
VALUED BY THE PRESS 


If these are obtainable from officials 
of the company and inquiring editors 
and reporters are referred to a cour- 
teous, well-informed man, who cheer- 
fully and clearly accords the informa- 
tion desired, the papers will not be 
forced to obtain their news from un- 
authorized sources which necessitate 
presenting to the public statements 
that are not authoritative and which 
are sometimes incorrect, when the 
true facts are in the possession of 
officers of the company. 

Another suggestion is that when 
you file readjusted rates, either in- 
creases or decreases, with the public 
service commission: of your state, you 
should be at the same time sure to 
send letters to the mayors, city coun- 
cils, town councils and _ boards 
of-selectmen of the communities 
which you serve, explaining the new 
move and offering to appear before 
these official bodies to give any addi- 
tional information desired. Also, 


promptly .furnish the news to the 
€13 


press in all communities affected by 
the rate change. 

Some far-seeing utility corpora- 
tions have adopted the policy of hav- 
ing trained executives and employees 
enter actively into the civic life of 
the communities served. I have 
especially in mind one utility whose 
officials and department heads are 
prominent in the Chamber of Com- 
merce, active in the Kiwanis and 
Rotary Clubs, leading spirits in such 
moves as community chest campaigns 
and hospital drives. In these activi- 
ties they form associations that 
mean much in the comfortable and 
orderly operation of the utility’s 
business. With these formed asso- 
ciations, if a complaint arises at 
home, in the factory or at the office, 
it is very easy to say: “I’ll call up 
my friend Jim Brown at the electric 
light office, and he'll fix it.” And 
Jim does. Thus the liaison has been 
established. 

When a man or a woman is a 
security holder in a utility he or she 
becomes its champion. From these 
centers of loyalty radiate areas of 
increased good will and confidence. 

Keep your house in order. Have 
no conditions, methods or regula- 
tions concerning which you are 
ashamed to have the public fully in- 
formed at all times. In conclusion, 
let me again remind you to seek the 
bright light of publicity. Your busi- 
ness is to furnish light. Why keep 
the public in the dark? 





How Advance Planning 
Helps a Campaign 
Buffalo General Electric Company Sells 
1,500 Electric Irons Through Well- 

Thought-Out Plan 

HEN ‘the Buffalo General 
Electric Company set for it- 
self a selling quota of 1,200 electric 
flatirons in a two months campaign 
starting on June 11 and then went 
out and sold the entire quota and 
more in seventeen days, it proved, 
more than anything else, the value 
of a complete and systematic plan 
to put over large sales of appliances 

to users of electrical current. 
The plan worked out by A. B, 
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Jones, manager of the company’s 
appliance division, left no detail to 
chance. The psychology of the cam- 
paign was carefully studied in ad- 
vance and the work of the salesmen, 
as well as the advertising, was de- 
signed to make it easy to convince 
the housewife that she should buy 
a “Bee Gee Eee” electric iron even 
though she already owned another 
iron. The work was so plotted that 
the efforts of the salesmen and the 
mail advertising were correlated in 
every detail and intensively and 
simultaneously applied in the various 
districts worked. 

As a matter of record, 1,500 
irons were sold in the seventeen days 
elapsing before it was necessary to 
call off the campaign temporarily be- 
cause the stock had run out and it 
was impossible to get a fresh sup- 
ply in time to keep the drive going. 

The iron used in the sale was 
specially constructed for the Buffalo 
General Electric Company, with its 
name and a five years guarantee 
plated on the heel of the appliance. 
The price advertised was $7.50. To 
introduce the “Be Gee Eee,” the 
company offered a $4 “Rid-Jid” 
ironing table free with each sale 
of an electric iron. A time proposi- 
tion of $1 down and $1 a month 
was made. Thirty-day charge ac- 
counts to customers of the Buffalo 
General Electric were permitted, but 
in all cases the company required a 
down payment of $1 or more. 

At the beginning of the campaign 
large space was used in four Buffalo 
newspapers every day for a week. 
The same newspaper campaign was 
repeated the third week. In each 
newspaper advertisement a coupon 
appeared which would complete the 
sale to a customer when $1 was 
inclosed with the order. 

A cardboard, triple-fold mailing 
folder, with one fold scored so that 
it could be detached and mailed back 
to the company, was used. The 
newspaper advertisement describing 
the table and iron and giving the 
terms of the offer was reproduced 
on this folder and the detachable 
card was a coupon addressed on the 
reverse side to the company. The 
total number mailed was 25,000. 

The comparison given here for 
sixteen days of the campaign shows 
the proportion of replies received 
from the newspaper advertisements 
compared with replies from the mail 
advertising. 

Of course, these figures, showing 
that 187 orders came in from a 
mailing of 25,000, or approximately 
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seven orders for each thousand cards, 
do not do full justice to the direct 
mail work, as there was no means 
of knowing how many of the more 
than 900 direct sales made by the 
salesmen were influenced by these 
folders, and similarly by the news- 
paper advertising. 

The complete plan as carried out 
comprehended broadly the following 
features: 


1. Newspaper advertising preceding 
and during the campaign. 

2. Direct mail work immediately 
preceding the visit of the salesman. 


You Can Have One of These 
Wonderful Ironing Tables 


Cannot wiggle, wabble or tip.’ Easy to iron on—the work slips over the 
end. Stands firm anywhere on its own legs. Folds in a jiffy. Hangs 
behind the door out of the way. Saves a lot of bother you have with did 
fashion boards and makes iron- 
ing easier and much quicker. 
One to 2 Customer— 
je They Last 


te 
ere 1p i unusual offer is 
mal oa noe o have the tote and 


We Want You to Have \ 
This Guaranteed Iron Z 


Because pi day Ago wpe rybhey ee improve- 

SS erm eee 

the extra beat 

rst shock of « old wet nea oA anand hacia Each 
ider path of perfect ironing, so it takes fewer strokes to do the work, 
ves effort. The weight is full six pounds, but the balance and heat 

othe ect that when using the ir son you scarcely teal i in your hand 








e Ee a tr = m we . tye a $4.00 
€ ach the to 
n ey. Pay $1006 abate ery aad’ 1% iru sai 


THE TIME AND QUANTITY IS LIMITED 


TO esters 
Burravo Gentnat Evectarc Company 


UFFAL 

Gentlemen 

I accept your special iron and ironing table offer. You may deliver to 
me the iron and ironing table. I will pay $1.00 on delivery and $1.00 
per month until the total of $7.50 is paid 


FOLDER USED IN DIRECT-BY-MAIL 
BROADSIDES 


3. Zoning of the city into districts 
so that the salesmen would work sys- 
tematically, and to govern mailing of 
the broadsides so that not more than 
a day would elapse after receipt of 
the card by the prospect and the visit 
by the company’s representative. 

4. Division of the sales crew into 
teams, each under a team captain, the 
captain to report to headquarters each 
night. 

5. Instructions to salesmen giving 
complete details of the campaign and 
outlining for the salesman the kind 
of selling talk he was expected to use, 
including objections to be overcome and 
salient selling points of the iron and 
table. 

6. Distribution of irons by trucks 
carrying banners and cutouts advertis- 
ing the campaign. 

7. Daily inventory of distribution 
ears to check with reports of the team 
captains. 

The results of this quick selling 
campaign seem all the more re- 
markable when it is considered. that 
the 1,500 electric irons were sold in 
but three out of the city’s twenty- 
five wards and that the work was 


done by two teams of five men and a 
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REPLIES RECEIVED FROM ADVERTISIN« 





BY DAYS 
Newspaper Mailin; 
Advertisements folder 
First day.. 7 11 
Second day Soest 3 13 
NE 5. 06 6 és ie rarere ca 16 il 
WOU GAY.”.. 025s... cc nn 17 1] 
MN so cs 7 9 
Pe 2 7 
Seventh day. . ree: 62 8 
SMUG? S00 o. 4 0s. 5 8 
COM. voc vc cseeecn. 13 8 
Tenth day.. aie eles 62 5 
Eleventh ‘day... Peels 55 13 
eee 36 22 
Thirteenth day. .., SlBea 1 16 
Fourteenth day.......... 4 11 
Fifteenth day..... ; 3 7 
Sixteenth day.. 104* 27* 
PE ase s fo eae ees 397 187 
* Last day and orders ocnanee nity received. 
team captain each, besides the 


drivers of the two delivery trucks. It 
is safe to assume these results could 
not have been approached had it not 
been for the careful study and plan- 
ning of every detail of the campaign 
in advance of its execution, and the 
working out of it according to a pre- 
determined schedule. 





Raising Power Factor to 
Increase System Capacity 
By R. L. HALL 


Assistant Electrical Engineer British 
Columbia Electric Railway, 
Vancouver, B. C. 


HE British Columbia Electric 

Railway about three years ago 
began a comprehensive survey of its 
transmission and distribution system 
with a view to adopting such reme- 
dial measures to raise power-factor 
conditions as the situation war- 
ranted. While this investigation is 
yet incomplete, the lines along which 
the company has been working and 
the measures proposed are of inter- 
est. 

The initial step was to ascertain 
the load in kilowatts and the power 
factor of the feeders in twelve of the 
most important substations. A list 
of customers with a load of 50 hp. 
and more was obtained and each cus- 
tomer allocated to his particular 
feeder. Tests were made at each cus- 
tomer’s main-line service switch to 
determine power factor, maximum 
demand and load in kilowatts during 
a normal day’s operation. These re- 
sults were analyzed as to the reactive 
component and total load and put 
into the form of a chart, together 
with full data as to length of feed- 
ers, size and spacing of wires and 
total weight and cost of copper in 
the feeder. 

Voltage drop and regulation of 
each feeder were calculated, and the 
economies that would be effected in 
copper outlay should the power iac- 
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tor be raised to 90 per cent were 
shown. The amount of correction 
required to raise the power factor of 
the various feeders to 90 per cent, 
either with static condensers or with 
synchronous motors or by substitut- 
ing smaller motors for large under- 
loaded induction motors, was also 
ascertained. The customers’ kilo- 
watt-hour monthly consumption, net 
rate and discount were obtained, and 
the amount lost to the company by 
not enforcing an 85 per cent power- 
factor clause in its contracts was 
shown on a chart. 

From these tests and data it was 
found that 97.3 per cent power factor 
was the economical limit for correc- 
tion on the peak load. Beyond this 
point it was found that the cost of 
the corrective apparatus more than 
offset the saving in generator and 
line capacity, assuming that the 
company would install in its sub- 
stations all apparatus necessary. It 
was realized, however, that true en- 
gineering economies called for power- 
factor correction at the customer’s 
premises—i.e., the motor terminals— 
or at the real source of the trouble. 


IMMEDIATE RELIEF NECESSARY 


Since, however, individual cus- 
tomer correction will take several 
years to accomplish, and as the esti- 
mated peak load for 1923 will re- 
quire every kilovolt-ampere of gen- 
erator capacity available, it was ex- 
pedient to provide relief in some 
other way. It was found that 9,750 
kva. of synchronous-condenser capac- 
ity (6,000 kva. in one substation and 
3,750 kva. in another) would relieve 
the generators on the system of 4,500 
kva. of wattless, which would give a 
sufficient margin on the peak and 
raise the system power factor from 
87 per cent to approximately 90.5 per 
cent. Two such machines have been 
ordered and will be installed by No- 
vember of this year. 

In the original tests on the sub- 
station feeders, as an experiment, a 
500-kva. and a 250-kva. static con- 
denser were installed on two of the 
most heavily loaded feeders. These 
condensers are being tried out, but 
as yet sufficient time has not 
elapsed for a full report on their 
operation. It is believed, however, 
tha: static condensers have a large 
field of application for correction of 
low power factor at the motor ter- 
minals which is not fully appreciated 
by | )wer-company engineers. 

As soon as the necessary graphic 
bow: r-factor meters are delivered it 
is the intention of the company to 
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measure the power factor of all of 
its customers using 50 hp. and over 
and to enforce the 85 per cent mini- 
mum-power-factor clause in its con- 
tracts. It is anticipated that by the 
elimination of customers with very 
low power factors—in some cases as 
low as 45 per cent on 150-kw. loads— 
and with the aid of the synchronous 
condensers soon to be installed and 
the improved condition generally of 
customers’ power factor, a resultant 
system peak-load power factor of 95 
per cent or higher will be obtained. 





Electricity Roasts Beef for 
3,000 People 


NEW and unusual application 
of electric heating was made re- 
cently when electrically barbecued 
beef was served to five thousand 
people at the annual round-up and 





FOUR TONS OF BEEF IS ROASTED IN 
IMPROVISED ELECTRIC OVEN 


celebration at Ephrata, Wash. Four 
steers weighing about two thousand 
pounds each were dressed and pre- 
pared for the barbecue and roasted 
in a large electrically heated pit 
built especially for the occasion. The 
improvised oven was 32 ft. long, 4 
ft. wide and 6 ft. deep. Twelve heat- 
ing elements each of 3 kw. capacity 
and consisting of about 150 ft. of 
No. 14 iron wire were placed one foot 
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above the bottom of the pit. Sheet- 
iron heat deflectors were placed one 
foot above the heating elements, and 
a foot and a half above the deflectors 
were placed iron bars to hold the 
beef. Thermostatic control was 
provided to maintain an even heat 
in the pit. 

The meat was first roasted at a 
temperature of 550 deg. for two 
hours. The heat was then reduced 
to 350 deg. and maintained at this 
point for four hours. For the next 
six hours the temperature ranged 
from 250 deg. to 300 deg. At mid- 
night the meat had been roasting for 
twelve hours, and the temperature 
was then reduced to 200 deg. and 
held there for twelve hours until the 
time of the barbecue. 

The success of the undertaking 
was due to H. I. Kelhm, district 
manager of the Washington Water 
Power Company at Ephrata, Wash., 
who originated the idea and super- 
vised the electrical installation. 





What Other Companies 
- Are Doing 


Worcester, Mass.— Sales in the 
appliance department of the Wor- 
cester Electric Light Company, O. R. 
Underhill superintendent, indicate 
that 1923 will be the best year in the 
company’s history. Total sales are 
at present 35 per cent ahead of last 
year, the weekly average sales being 
respectively $2,619 and $1,956. To 
Aug. 11 inclusive sales this year were 
$83,806, appliance repairs amounting 
to $3,785. The estimated added rev- 
enue from the appliances sold this 
year totals $17,252 per annum. 

Davenport, Iowa.—An information 
and adjustment department recently 
established by the People’s Light 
Company has proved very popular 
with the company’s customers, who 
have taken advantage of the service 
in rectifying misunderstandings and 
settling complaints. The depart- 
ment was established in the interest 
of customers, and the company is 
striving to eliminate all possible 
causes of friction. 

Illinois.—The Public Service Com- 
pany of Northern Illinois in con- 
ducting a kitchen-lighting campaign 
is sending out a folder offering a 
choice of two fixtures on a thirty-day 
trial offer. To help in closing the 
sale a postal card is attached stating 
that the fixture will be removed at 
the end of thirty days without cost 
to the purchaser if it has not come 
up to his expectations. 











Generation, Control, Switching 
and Protection 


Large Low-Voltage Circuit Breaker. 
—A 525-volt, three-phase, 50-cycle cir- 
cuit breaker with a current-carrying 
capacity of 10,000 amp. is described. 
The moving element weighs more than 
half a ton, which has necessitated a 
special design for the operating mech- 
anism to insure quick breaking.— 
Engineer (England), Aug. 24, 1923. 


Voltage Taps on Power Transform- 
ers.—P. BUNET.—In ordering trans- 
formers customers usually desire to 
have, besides the normal voltage of the 
winding, several additional ratios for 
voltages of a few per cent above and 
below that normal voltage. To pro- 
vide for this taps are required in the 
winding, and by connecting the lines 
to these the number of* active turns in 
the winding can be varied. The meth- 
ods usually employed to locate these 
taps are shown in this paper. Placing 
them at the line end of the winding 
not only unbalances the symmetry 
between the primary and secondary, 
which introduces dangerous mechanical 
forces, but at the same time puts 
the weakest part of the winding 
toward the line, where it is liable 
to be exposed to electrical surges. 
A better practice from the electrical 
standpoint is to locate the taps next 
to the specially insulated end turns, 
where they cannot be reached easily 
by line disturbances. Probably their 
best location is in the middle of 
the stack, where they have the best 
electrical protection and may _ be 
arranged so as to cause the least me- 
chanical unbalance. To place the taps 
on Y-connected three-phase transform- 
ers next to the Y point is mechanically 
just as undesirable as to place them 
at the line ends, because it gives the 
worst unbalance. A decidedly wrong, 
and in high-voltage machines very 
dangerous, practice is to leave parts of 
the winding entirely idle or floating, 
with no connection with the rest of 
the winding, because these parts of 
the winding will become highly charged 
with static electricity, which may un- 
der certain possible circumstances 
exceed several times the operating volt- 
age and cause dangerous corona dis- 
charges or even breakdown. Some 
European manufacturers consider taps 
in a transformer winding as causing 
such a dangerous weakening of the 
machine that they refuse to equip their 
transformers with them. They sug- 
gest, in case the customer wants taps 
of, say, a total of 10 per cent, that a 
second transformer be built, of a capac- 
ity of 10 per cent of the main trans- 
former, and that this auxiliary ma- 
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chine be equipped with the desired 
taps, the two machines to operate in 
series. The author shows by several 
practical examples the mechanical 
forces which may be expected on an 
unbalanced winding, and also the over- 
voltage resulting from an open-end 
tap winding. — Revue Générale de 
VElectricité, July 7, 1923. 

Behavior of Aluminum-Cell Light- 
ning Arrester Under Radio-Frequency 
Electromotive Forces—H. YAGI and 
J. OxkocHI.—The most remarkable 
features of the aluminum-cell arreste:x 
under radio-frequency voltages rang- 
ing from -100,000 cycles to 200,000 
cycles per second are that the condenser 
action of the film becomes considerable 
and that the dynamic characteristic 
has no falling part and consequently 
the discharg~ does not go disruptively, 
but passes like a simple leakage. These 
qualities are peculiar to the aluminum 
cell and indicate that the arrester may 
possibly be so arranged as to act as 
a wave filter or a high-frequency ab- 
sorber and the like, which is not to be 
expected from any other type of 
arrester. — Technology Reports of 
Tohoku Imperial University, Sendai, 
Japan, Vol. III, No. 2. 


Hydro-Electric Development and 
Steam Equipment 


Heat Transmission in.Surface Con- 
densers Between Steam and Water.— 
C. H. NAytor.—The subject is treated 
mathematically with the addition of 
experimental data, and as a final check 
on the mathematical results a com- 
parison is made with what obtains in 
practice. The problem is considered 
from the point of view of four heat 
resistances, the sum of which is the 
reciprocal of the heat transmission. 
The four heat resistances are: between 
water and tube, between steam and 
tube, that due to air, and the resistance 
through the metal of the tube. An 
expression is derived for the differen- 
tial coefficient of increase of steam 
condensed with respect to the increase 
of surface traveled over, involving the 
four heat resistances and the instan- 
taneous value of the temperature dif- 
ference between water and steam. For- 
mulas are also included for obtaining 
the value of each heat resistance in 
terms of the steam condensed and 
other constants depending upon the 
general data of the condenser. Vari- 
ous examples are worked out giving 
results consistent with present-day 
practice.—Beama (England), April, 
May and July, 1923. 

Testing Jet Condensers.—L. LONG.— 
Means of locating faults in jet con- 
densing equipment, as described in this 
article, may eliminate unnecessary 
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‘work and delay in restoring norma! 


conditions. Eroded or plugged injec 
tion nozzles, high temperature of in 
coming water, corrections for vacuun 
and barometer reading and other point 
that come up in jet condenser testin;: 
are described.—Power, Aug. 21, 1923. 


Electric Steam Boilers.—P, H 
FALTER.—The author discusses the con- 
ditions under which electric steam boil- 
ers can be used economically and gives 
data regarding the electric boilers in 
stalled and results obtained in several 
plants. In one instance one man per 
shift does all the work in connection 
with the two 2,500 b.hp. electric boil- 
ers for the Laurentide Company, Grand 
Mére, Quebec, where formerly thirty- 
seven men were required to get the 
same amount of steam from fourteen 
coal-fired boilers. In addition, the han- 
dling of 50,000 tons-of coal per year 
is eliminated. — Industrial Engineer, 
August, 1923. 

Burning Boiler Oil.—A_ series of 
three articles describing types of burn- 
ers, steam atomizers. and mechanical 
oil burners.—Power, Aug. 7, Aug. 21 
and Sept. 4, 1923. 


Transmission, Substations and 
Distribution 


Power Transmission with High-Volt- 
age Direct Current Versus Alternating 
Current.—A. SCHERBIUS.—The author 
opposes the assumption that transmis- 
sion with high-voltage direct-current 
would have advantages over equivalent 
alternating-current transmission only if 
the former had a much higher voltage. 
It is shown that even for lower volt- 
ages the direct-current transmission is 
considerably superior to an alternat- 
ing-current system. Very material sav- 
ings could be realized with high volt- 
age direct-current lines by the reduc- 
tion of the number of insulators and 
towers, particularly those with ground 
return. A number of well-known elec- 
trical advantages of the direct-current 
system are enumerated, especially the 
possibility to use underground cables 
for voltages considerably above those 
for which cables are being used today 
for alternating-current systems. The 
author realizes, however, that the 
Thury system, with a large number of 
5,000-volt direct-current machines con- 
nected in series, has no promising 
future and that a new method with 
stationary windings will have to be 
developed. He foresees a great future 
for a 15,000-volt direct-current railway 
electrification, with much lighter loco- 
motives and no telephone interferences 
such as the present-day single-phase 
traction entails. The hope is expressed 
that extensive research work will be 
carried on along these as yet very lit- 
tle known branches of applied elec- 
tricity.—Elektrotechnische Zeitschrift, 
July 12, 1923. 

Current Loading of Cables.—S. W. 
MetsoM.— The author considers the 
various formulas for the heat losses in 
a cable and from them the heatinz 
the conductor of the cable itself. He 
deals with the limiting and am’ ient 
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temperatures adopted in various coun- 
tries and under differing conditions, 
emissivity constants, the thermal prop- 
erties of various kinds of ground, and 
the grouping of cables as it affects their 
temperature rise. He concludes with a 
discussion of the rating of cables for 
extra-high voltages where dielectric 
losses have also to be considered, with 
comments upon the time constant of 
cables operating under intermittent 
loads—Beama (England), July, 1923. 


Units, Measurements and 
Instruments 


Switchboard Instruments for Elec- 
tric Ship Propulsion—A _ twelve-page 
discussion of the various types of 
meters that are used aboard ship, of 
the various errors in reading that are 
encountered, reasons for these errors 
and remedies. Typical connections for 
several types of meters are shown to 
give an idea of present practice.—Elec- 
tric Journal, August, 1923. 

Temperature Rise of Electrical Ma- 
chinery.—J. T. TAKEUCHI.—The author 
makes an analysis of the temperature 
rise in electrical machines and com- 
pares the double and single ratings and 
the distribution of losses. The copper 
and iron losses have different effects on 
the temperature rise of the machine 
because the copper loss is produced in 
the windings while the iron loss is pro- 
duced in the core, which is exposed 
directly to the air. The author solved 
the problem of these losses by a simul- 
taneous differential equation which 
takes into consideration the relation be- 
tween the losses and cooling effects and 
also heat communication between wind- 
ings and core. He discusses the rela- 
tion between efficiency and temperature 
rise and gives a method by which the 
relation between temperature rise and 
capacity may be calculated. He illus- 
trates the theoretical discussion by 
actual experimental results.—Journal 
of Institute of Electrical Engineers of 
Japan, July, 1923. 


Precise Method of Calculation of 
Skin Effect in Isolated Tubes.—H. B. 
DwicHt.—An abstract of this paper 
may be found in the ELECTRICAL 
WorLD report of the A. I. E. E. summer 
convention, July 7, 1923, on page 18.— 
Journal of A. I. E. E., August, 1923. 


Illumination 


The Carbon Are as a Standard of 
Light—N. A. ALLEN.—One of the most 
promising methods of maintaining a 
uniform incandescent surface ‘at low 
cost is by means of the carbon arc, in 
which the positive crater may under 
certain conditions be made to give a 
Perfectly uniform illumination whose 
candlepower is easily calculable. The 
vest form for the electrodes, conditions 
of running the are and the relations 
etwe'n various factors encountered are 
discussed. — Electrical Review (Eng- 
land). Aug. 17, 1923. 

History of the Incandescent Lamp.— 
HENn’ ScHROEDER.—In a thirty-two- 
page «rticle the author reviews the his- 
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tory of electricity since the invention of 
the battery, with particular reference 
to the incandescent lamp. Early in- 
candescent lamp _ investigators, arc 
lighting, Edison’s experimental work 
and study, the drawn tungsten wire 
and recent developments of leading-in 
wires and “getters” are among the sub- 
jects discussed.—Bulletin L.D. 118A of 
Edison Lamp Works. 


Motors and Control 


Electricity in the Portland Cement 
Industry.—The special conditions which 
have to be taken into account in motor- 
izing the cement industry are the pres- 
ence of gritty dust or moisture in some 
portions of the plant. Most of the ma- 
chines employed are of a heavy nature 
requiring gear, chain or belt drive, and 
in many of them very large masses of 
material have to be accelerated, so that 
considerable starting torque is required. 
At the same time the normal load is 
usually a steady one and the speed 
variations required are within small 
limits. For this reason the alternat- 
ing-current motors of the induction 
type are well suited to meet these 
requirements. Two cement plants which 
have been equipped electrically, one in 
England and the other in India, are 
described. — English Electric Journal, 
July, 1923. 


Heat Applications and Material 
Handling 


Welding of Non-Ferrous Metals.— 
C. J. HoLtsLac.—It is pointed out that 
the best chance of success in brass weld- 
ing or brazing lies in getting the metal 
to be welded impregnated with the filler 
rod before filling in; in other words, 
tinr.ing the edges the same as when 
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soldering. Another precaution is not to 
play the flame on the layer when it is 
partly filled up until it is spongy-look- 
ing, but to add enough filler and go on 
with the welding. The welding of 
bronze, monel metal, aluminum and 
other non-ferrous alloys is also consid- 
ered.—Journal of American Welding 
Society, July, 1923. 

Methods of Handling Materials.—M. 
W. Potts.—Automatic and semi-auto- 
matic machines have done their part in 
eliminating waste motion and needless 
labor in the actual operations of man- 
ufacture. But the journey of man- 
ufactured goods, from raw materials to 
finished products in the hands of the 
consumer, is still an intermittent one, 
slowed up between the highly efficient 
processes by woefully inefficient han- 
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dling. How to reduce the interstage 
delays and minimize the necessary 
handling forms the subject of this 
article, which covers the use of plat- 
forms and skids for various types of 
lift trucks. — Industrial Management, 
August, 1923. 


Traction 


Regeneration Tests of Locomotives.— 
C. E. FAIRBURN.—Results of various 
regeneration tests on locomotives sup- 
plied to the Chemins de fer du Midi. 
The system of regeneration used on 
this railroad was described in the April 
and July, 1922, issues of this journal.— 
English Electrical Journal, July, 1923. 


Decade of the Norfolk & Western 
Electrification.— Many changes have 
taken place since the Norfolk & West- 
ern Railway made its. decision ten 
years ago to electrify the section over 
the divide in the Blue Ridge Mountains 
between Virginia and West Virginia. 
Operating experience has led to minor 
changes in the original designs, elec- 
trified miles have been doubled since 
the first project was completed, and 
changes have been made in overhead 
construction. Methods of the trans- 
portation and other operating depart- 
ments are described.—Electric Railway 
Journal, Aug. 11, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Protection of Telephone Circuits.— 
E. FIscHER.— The safe and reliable 
operation of telephonic communication 
between a power house and its sub- 
stations is of vital importance to the 
system. If the telephone wires are 
installed on the main _ high-tension 
towers, the electromagnetic and static 








Trans torme? 
PROTECTIVE SYSTEM FOR COMMUNICATION LINE ON TOWER WITH 
HIGH-VOLTAGE SYSTEM 


influence between the power and tele- 
phone lines make special arrangements 
necessary to safeguard the operator 
and to‘insure an intelligible transmis- 
sion of speech. The paper describes 
the latest models of protective devices 
conforming to the above requirements. 
The complete apparatus is diagram- 
matically shown herewith. The coarse 
spark gap will flash over at 3,500 volts, 
the vacuum passes will function at 300 
volts, and the transformer will not 
permit more than 200 volts on the 
receiver in the worst case. These sets 
have been installed on systems rated up 
to 60 kv. Similar sets are described 
for outdoor use, to be fastened to the 
towers, operating in conjunction with a 
portable receiving instrument.—Siemens 
Zeitschrift, July, 1923. 








News of the Industry 


Chronicle of Important Events and General Activities, — 
Announcements and Reports of Association Meetings, Court Decisions and 
Commission Rulings and News of Electrical Men 





Decision Soon on ““Romex”’ 


Code Committee Will Meet Oct. 1 to 
Decide Whether Trial Installa- 
tions Will Be Permitted 


*¢ FVOMEX,” a flexible, non-armored 

duplex cable developed by the 
Rome Wire Company to minimize the 
cost of providing concealed electric 
service, will be taken up for final con- 
sideration by the new developments 
sub-committee of the National Fire Pro- 
tection Association on Oct. 1 to deter- 
mine whether it will be allowed for 
trial installations under supervision. 
This permission is sought by the man- 
ufacturer because concealed installa- 
tions of this or any cable without a 
grounded metallic sheath in the form 
of armor or conduit are contrary to 
the rulings of the National Electrical 
Code. The new product has been sub- 
mitted to various tests at the Elec- 
trical Testing Laboratory at Chicago. 
The results, according to manufactur- 
ers, have been very satisfactory. How- 
ever, the data are not available for 
publication at this time. The question 
of permitting trial installations of 
“Romex” was first thrown open for 
public discussion before the electrical 
committee of the National Fire Protec- 
tion Association on July 17 last, as 
recorded in the ELECTRICAL -WORLD of 
July 28. 


CONTRACTORS OPPOSE MATERIAL 


Copies of several briefs submitted to 
the Underwriters’ sub-committee have 
been made available to the ELECTRICAL 
Worip. One is a resolution passed by 
the Electrical Contractors’ Association 
of New York and also by the Electrical 
Contractors’ Association of Brooklyn 
and Queens to the effect that installa- 
tion of ““Romex” wire without a grounded 
metallic covering would not be in the 
interest of good electrical construction 
work and that the Underwriters’ com- 
mittee should not approve it for trial 
installation, This is urged, the resolu- 
tion points out, for the following rea- 
sons: Liability to mechanical injury, 
absence of metallic covering that can 
be grounded, necessity of developing 
new standards to cover protection of 
conductors, the questionable saving in- 
volved, and the fact that allowance of 
a field trial is practically equivalent to 
full approval. 

Similar action has been taken in 
three other cities, among them Cincin- 
nati, where the Electric Club went on 
record as follows: That any changes 
in the code should be in the direction 
of greater safety. Any other proposed 


changes should be submitted to the 
entire industry for a sufficient length 
of time for opinions to be submitted to 
the code committee before action is 
taken. Objection was also raised to 
the non-compliance of “Romex” with 
rules 26, 26d and 26s of the code and 
because no evidence has been produced 
that proves sufficient economy in the 
new construction to justify lowering 
existing standards. 

A little more than one week remains 
in which advocates and opponents of 
allowing trial installations o* this new 
product can submit briefs to the Na- 
tional Fire Protection Association com- 
mittee on new developments. Dana 
Pierce is chairman of the committee. 





Quick Restoration of Service 
in Wake of Berkeley Fire 


The disastrous fire which swept over 
Berkeley, Cal., on the evening of Sept. 
17, completely destroying forty blocks 
in the residence district and causing 
property damage amounting to $10,- 
000,000, caused the Pacific Gas & 
Electric Company to sustain a loss of 
about $30,000 to its distribution sys- 
tem, which was completely wiped out 
within the area burned. The plant of 
the Pacific Telephone & Telegraph 
Company was damaged to the extent 
of about $60,000. Lighting and tele- 
phone service were restored to all 
buildings left standing within twenty- 
four hours after the fire started. It 
was confidently- expected that street- 
lighting service would be restored 
within forty-eight. hours. 





Boston Edison Seeks 20 


per Cent Stock Increase 


Permission to issue 64,881 shares of 
additional stock has been sought by the 
Edison Electric Illuminating Company 
of Boston from the Massachusetts De- 
partment of Public Utilities, following 
a stockholders’ meeting at Boston, 
Sept. 10, the increased capital being 
required by the rapid development of 
the system and construction of the new 
tidewater steam generating plant at 
Weymouth. President C. L. Edgar 
said that about $11,000,000 will be ex- 
pended on the Weymouth station in the 
near future. Mr. Edgar said that it is 
hoped to have the initial section of the 
plant in operation by the fall of 1924 
and that it will cost about $3,000,000 
to connect. the plant with the rest of 
the system. The commission will hear 
the company Oct. 1, at which date the 


desired issue price will be announced. 
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Officials Not Backing Ford 


No Truth in Report that They Favor 
Acceptance of Old Offer with 
Gorgas Plant Left Out 


N UNAUTHORITATIVE opinion 

sent out of Washington lately to the 
effect that if Henry Ford will renew his 
offer for the war-time nitrate plants 
and power projects at Muscle Shoals 
with the Gorgas steam plant eliminated 
the administration will assist him to 
obtain the remaining and major de- 
velopments, including the water-power 
rights, may be disregarded. The Wash- 
ington correspondent of the ELECTRICAL 
WORLD reports with authority that there 
is not one scintilla of truth in the idea 
that any such bargain is under discus- 
sion with the administration. 

The Secretary of War is proceeding 
with negotiations for the sale of the 
government’s Gorgas plant to the Ala- 
bama Power Company because since 
Congress adjourned he has received 
from the Judge Advocate General of 
the Army and the Attorney General of 


the United States opinions which de-, 


clare that the contract entered into be- 
tween the company and the government 
for the final disposition of the plant is 
a valid one and binding upon the gov- 
ernment. The Alabama Power Com- 
pany, under the terms of this contract, 
served notice on the government that it 
desired to see the agreement executed. 
Under its terms the government must 
either sell the Gorgas plant to the com- 


. pany at a fair value to be agreed upon 


or remove the plant from the lands of 
the company. If neither of these condi- 
tions is fulfilled by Oct. 24, the plant 
will automatically become the property 
of the company without the payment of 
a dollar. The company, as already re- 
ported, has extended the time in which 
the government must decide whether to 
accept its offer. 


BELIEF Forp WILL Draw OvuT 


Under the negotiations, if they come 
to a successful conclusion, as they are 
expected to do, the government would 
sell its Gorgas unit to the company for 
a sum between $3,000,000 and $3,500,- 
000. The latter sum deducted from Mr. 
Ford’s old bid of $5,000,000 would put 
him in the position of offering $1,500,- 
000 for property representing an in- 
vestment to the government of $106,- 
000,000 and which, the War Department 
pointed out to the last Congress, could 
be sold as mere junk and scrap for 
$18,000,000. There is no one in Wash- 
ington, says the correspondent of the 
ELECTRICAL WorLp, who believes «hat 
Congress would turn such enor::ous 
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values over to Mr. Ford tor $1,500,000, 
and there is no one in Washington who 
believes that Mr. Ford will dare to come 
forward with any such offer. This 
leaves him in the position of being 
obliged to make a new offer for Muscle 
Shoals some time between nuw and 
next December. The opinion is gaining 
ground in official circles that Mr. Furd 
will not come forward with a new offer 
and that he really does not want Muscle 
Shoals at all. 


-_——_ _ - 


Links Earnings and Service 


Commissioner Tells Michigan Associa- 
tion Public Will Not Begrudge 
10 per Cent if Earned 


IVE such efficient and cheap util- 
ity service that the public will not 
question a 7 or even a 10 per cent rate 
of return and that the Public Utilities 
Commission will gladly stand back of 
the companies and let them have an 
incentive to do their utmost—this was 
the opening message that W. W. Potter, 
chairman of the Michigan Public Utili- 
ties Commission, delivered before the 
annual convention of the Michigan 
Electrie Light Association, held at 
Grand Rapids from Sept. 18 to Sept. 20. 
After tracing the rise of regulation, 
Mr. Potter expressed his opinion that 
in these days the greatest weakness of 
the utility companies was too much 
use of red tape, instead of allowing 
good management sense to dictate what 
should be done. He believed that when 
utilities showed real initiative, an abil- 
ity to serve and a willingness to admit 
the rights of the people they should be 
encouraged in every way. 
Reviewing the year’s work of the 





The First Mercury Turbine 





BOVE is a view of the mercury tur- 

bine, boiler and condenser which, as 
related last week, page 553, were put 
into service at the plant of the Hart- 
ford (Conn.) Electric Light Company 
on Sept. 7, this being the first applica- 
tion to commercial service ever made 
of power generated from heated 
Mercury vapor, 
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Utility Information Bureau of Michi- 
gan, Director Alfred Fischer spoke of 
the 45,000 column-inches of newspaper 
space given to utility matters in 1922. 
For this year this space will reach 
more than 60,000 column-inches. He 
dealt with the four purposes for which 
this bureau is maintained, namely, 
furnishing information tc newspapers 
about the utility companies, directing 
educational courses on utility matters 
in colleges, providing a speakers’ bu- 
reau, and finally helping the utility 
companies in any particular problem 
that may arise. He especially urged 
that all executives interpret the engi- 
neering problems affecting service so 
that they can be understood by the 
every-day public. 

On Wednesday morning George Opp, 
safety engineer Detroit Edison Com- 
pany, told how accidents can be con- 
trolled, quoting examples from his own 
experience. He estimated the relative 
value of methods for preventing acci- 
dents as follows: Proper organization, 
55 per cent; education, 30 per cent, and 
safeguarding, 15 per cent. Although 
only 6 per cent of the accidents at the 
plants of this company were due to 
contact with electricity, 62 per cent of 
the accidents from electric shock were 
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fatal. This showed the need for de- 
veloping a dynamic electrical sense 
among operators and workers. 


RURAL SERVICE PROBLEMS 


G. C. Nc#, Madison, Wis., discussed 
the fundamentals of economic rural 
electric service. He said that since 
the farmer wanted the service he 
should be so instructed in the benefits 
of a wider use of electrical energy that 
the utility need not lose by supplying 
him. After laying stress on what had 
been done during the past year, Mr. 
Neff declared that it was right and 
proper for utility executives to see that 
their problems are presented to the 
farmers. The farmers, he remarked, 
are fair-minded once they know the 
facts. 

The Thursday sessions of the con- 
vention were given over to a paper on 
overhead-line construction by B. L. 
luff, Consumers’ Power Company, 
Jackson; an account of the meter 
school at the University of Michigan 
by Prof. B. F. Bailey, a discussion of 
the Michigan commission Order No. 
1,692 by M. K. Toeppen, chief engineer 
of the commission, and a paper on wir- 
ing standards by R. C. Loughead, chief 
engineer Michigan Inspection Bureau. 





Problems of Local Leagues Canvassed 


Second Annual Conference on Association Island, N. Y., Discusses 
Organization and Functions of These Bodies and Listens 
to Many Instructive Experiences 


AMP CO-OPERATION III, the 

second annual conference of elec- 
tric local leagues and clubs, was held 
on Association Island, Henderson Har- 
bor, N. Y., Sept. 16-19. More than 
one hundred and fifty delegates from 
local leagues and representatives of all 
branches of the electrical industry, in- 
cluding a number of prominent execu- 
tives of central-station and manufac- 
turing companies, gathered at the in- 
vitation of the Society for Electrical 
Development to discuss league prob- 
lems. The camp was opened with ap- 
propriate ceremonies on Sunday after- 
noon, addresses being given by J. Robert 
Crouse, who is called the “father of 
co-operation in the electrical industry”; 
W. E. Robertson of Buffalo, and W. W. 
Freeman of Cincinnati, president of 
the Society for Electrical Development. 
Mr. Freeman said that thirty local 
electrical leagues have been organized 
since the last league conference and 
thirty more are in process of forma- 
tion as a result of the work of the 
society in seventy cities, entailing more 
than seven hundred thousand miles of 
travel. The society acted merely as the 
host at the conference, and the meeting 
was entirely in the hands of the league 
representatives. 

W. E. Robertson was elected chair- 
man of the conference, and five sessions 
were devoted to the discussion of league 
problems and the exchange of league 
experience. Monday morning’s meeting 
was devoted to the purposes o* league 


work and a detailed discussion v1 how 
to put national ideas to work locally. 
P, L. Thompson ot New York, recently 
returned from a European trip, con- 
trasted the conditions here and abroad. 
“No organized co-operation is in evi- 
dence in European countries, and the 
advantages which this idea has brought 
to the electrical industry in America 
stand as an inspiring proof,” he said, 
“that electrical men here should carry 
forward the idea of co-ordination and 
co-operation, not only in national but 
in local work.” 

L. D. Gibbs, Boston, pointed to the 
need for a national “tie-in” for local 
leagues that would co-ordinate their 
activities and clear their experiences for 
general application. 

J. H. Y. Kidd, Poughkeepsie, and 
P. B. Zimmerman, Cleveland, discussed 
the advisability of determining on a 
standard name for electric leagues to 
promote the spirit of unity among them. 


PROGRESS OF LOCAL LEAGUES 


A. M. Little and W. Brewster Hall, 
Syracuse, described the organization 
and development of the Syracuse Elec- 
tric League. F. D. Van Winkle and 
M. A. Curran toid how the Cincinnati 
delegation had returned home from 
Camp Co-operation II last year and 
reorganized their league and described 
the success of the Cincinnati fall fes- 
tival, just closed, which the electrical 
industry dominated. Harry Dawson, 
Providence, outlined the progress which 
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his league has made as an outgrowth 
of the inspiration received from the 
conference last year. L. R. Davis, the 
field man of the Association of Electra- 
gists, discussing the functions of the 
league, pointed out that the funda- 
mental purpose must be the develop- 
ment and extension of the local market 
and warned leagues against becoming 
involved in inter-group controversies. 
P. B. Zimmerman, acting as tempo- 
rary chairman, conducted a presenta- 
tion and discussion of the importance 
of residence lighting in league work. 
This was the first of a series of com- 
modity programs in which was empha- 
sized the opportunity for the league to 
engage directly in the development of 
specific commodity fields. J. F. Burns 
of Schenectady, D. P. Lockard of Pitts- 
burgh, J. M. Fried of Pittsburgh, C. A. 
Collier of Atlanta, Helen Smith of 
Rochester, Carl Jackson, R. J. Canniff 
of Poughkeepsie, George E. Cullinan, 
N. T. Wilcox, F. M. Lille and President 
Gillinder of the Illuminating Glassware 
Guild contributed to the discussion. 


CO-OPERATION IN CALIFORNIA 


An interesting story of the status of 
co-operation in California was related 
in the Monday evening meeting by 
E. A. Shreve, San Francisco, repre- 
senting the California Co-operative 
Campaign. Mr. Shreve emphasized the 
principle of having all the electrical 
men of every community members of 
the league and stated his opinion that 
California electrical men are becom- 
ing more favorable to national co- 
ordination and his belief that the na- 
tional organization of local league work 
will be of distinct benefit to the work 
in California. He described the newest 
plan of electrical demonstration which 
the California Co-operative League has 
instituted. This takes the form of a 
Pullman car electric home demonstra- 
tion and an “electricity on the farm” 
display in a baggage car which is being 
transported about the state and ex- 
hibited in small communities. J. S. 
Trittle of New York, M. A. Curran of 
Cincinnati, L. Strauss of New York, 
W. T. Blackwell of Newark, Louis Ka- 
lisher of Brooklyn and W. L. Goodwin 
entered into the discussion. 

Considerable time was devoted to ex- 
periences in putting on electrical home 
demonstrations. J. Caddingan of Bos- 
ton, D. P. Lockard of Pittsburgh, J. S. 
Buchanan of Philadelphia, W. B. Hall 
of Syracuse and T. R. Huber of Roches- 
ter described in detail the operation and 
success of homes in their cities. Ken- 
neth MacIntyre crystallized league ex- 
perience by describing methods and 
practices which have been developed in 
a large number of electrical homes scat- 
tered through the country which he has 
visited in the service of the society. 
It was the sense of the meeting that it 
was fatal to commercialize an electrical 
home by endeavoring to make money 
either in the sale of appliances or by 
purchasing and endeavoring to resell 
furnishings or the property itself. At- 
tempts at this have brought failure. 
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The vital importance of local field 
work was emphasized by L. R. Davis, 
New York, who has worked in intimate 
co-operation with most of the leagues 
of this country as a representative of 
the Association of Electragists. 

He emphasized the particular need 
of relieving the league secretary from 
routine work and putting the burden of 
executive responsibility on the execu- 
tive committee and officers of the league 
so that the secretary may remain free 
to engage in active field work. This 
point of view was heartily indorsed 
from many quarters. It was also the 
common experience that the social side 
of league activities must be clearly 
divorced from the work of market 
development, and that, concurrently, 
new timber must be developed within 
the organization and carefully schooled 
to carry on both the social and the mar- 
ket development work. 


City LEAGUE’s DuTy TO SUBURBS 


H. A. Lane of the Joint Committee 
for Business Development pointed out 
the responsibility of the city league to 
ultimately extend its activities and in- 
fluence to embrace surrounding towns 
and villages that the spirit of league 
work may be carried into the smaller 
communities. An interesting field ac- 
tivity which has been instituted in 
Toronto was described by G. W. Austen. 
A red seal was issued to builders to 
post on houses which have electrical in- 
stallations up to the standard set by 
the local league. Similar seals are 
posted in the switch cabinets. This 
league indorsement is being advertised 
to the public and is having a material 
influence on raising the standard of elec- 
trical construction. In Denver, Cleve- 
land, Winnipeg and Providence radio 
broadcasting has been inaugurated by 
the leagues in order to tell the electri- 
cal story more broadly. J. D. Israel, 
Philadelphia, and M. R. Griffeth, Bos- 
ton, discussed field work which is being 
done by their local organizations. 


“ELECTRICAL HOUSEKEEPING” 


A most successful innovation was in- 
troduced on Tuesday afternoon in a 
series of talks by Miss Alice Carroll, 
Society for Electrical Development; 
Mrs. M. H. Norris, Westinghouse Elec- 
tric & Manufacturing Company; Miss 
Helen Smith, Rochester Gas & Electric 
Corporation; Miss Edith Nichols, 
Western Electric Company; Miss A. B. 
Swan of the Public Service Company, 
Newark, N. J., and Mrs, J. F. Burns, 
Schenectady. The subject was “Elec- 
trical Housekeeping,” and the speakers 
developed the feminine viewpoint on 
electricity in the home with delightful 
humor and with an appreciable degree 
of satire pointed out some of the fal- 
lacies of putting the work of electrify- 
ing the home into the hands of men, 
Definite experiences that have trans- 
formed electric home demonstrations 
from a house full of equipment into a 
natural home atmosphere were de- 
scribed in detail. E, L. Milliken, Woon- 
socket, made a strong plea for more 
attention to the training of high-school 
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girls in electrical housekeeping methods. 
J. A. Brett of Cincinnati, R. J. Canniff 
of Poughkeepsie, Mr. Palmer of Mal- 
den, and O. F. Rost of Newark took 
part in the discussion. 


NEWSPAPER PUBLICITY 


Earl E. Whitehorne acted -as chair- 
man of the afternoon session on Tues- 
day, which was devoted to a general dis- 
cussion of newspaper publicity from 
the league standpoint. J. E. North, 
Cleveland, gave in detail the extensive 
experience of the Cleveland league in 
developing co-operative electrical pages 
and other publicity measures. The gen- 
eral discussion that followed gave 
strong indorsement to the work which 
the Society for Electrical Development 
is doing in the promotion of newspaper 
publicity and magazine publicity and 
advocated the establishment of electri. 
cal pages wherever possible. 

Thomas F. Logan, president Thos. 
F. Logan, Inc., New York, made an 
address on the subject of “Advertising 
in the Local Market.” J. Y. Fletcher, 
director of the General Electric Com- 
pany, Ltd., in London, expressed his 
astonishment at and admiration of the 
degree of co-operation which exists in 
the electrical industry in America. 
“Electrical men in Great Britain,” he 
said, “have not yet discovered the value 
of co-ordination and harmony in mar- 
ket development, and the results of co- 
operation here have convinced me that 
the backwardness of electrical develop- 
ment abroad is largely attributable to 
the absence of this spirit of working 
together.” 

A very enjoyable banquet took place 
on Tuesday evening, with J. Robert 
Crouse as toastmaster. Among the 
speakers were Frank D. Van Winkle, 
J. Y. Fletcher of London, R. A. Lund- 
quist of the Department of Commerce, 
H. A. Lane, representing M. R. Bump; 
Earl E. Whitehorne, L. R. Davis and 
O. F. Rost. 

The Wednesday morning session was 
devoted almost entirely to the discus- 
sion of the need for a national direc- 
tion for league activities. A resolu- 
tion providing for a third annual con- 
ference at Association Island next year 
was passed. 





First Steps in Massachusetts 
Superpower Project 


Securities to the total of $600,600 par 
value have been authorized for issuance 
by the Montaup Electric Company in 
a decision of the Massachusetts De- 
partment of Public Utilities handed 
down last week in connection with the 
proposed development by Stone & Web- 
ster, Inc., and the Fall River Electric 
Light Company of a superpower steam 
plant on tidewater at Fall River, with 
interconnecting transmission ,ines bo 
the systems of the Blackstone Valley 
Gas & Electric Company, Pawtucket 
and Woonsocket, R. I., and the Edison” 
Electric Illuminating Company “i 
Brockton, Mass. The New Engian 
Power Company opposed the project at 
a recent hearing before the comm'ssl0a 
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Condemn Irregular Mining 


Investigations for Coal Commission 
Show Effect of Intermittent Opera- 
tion on Unit Cost 


MONG the chapters of the forth- 

coming report of the United States 
Coal Commission already made public 
is one on the “Effect of Irregular 
Operation on the Unit Cost of Pro- 
duction of Bituminous Coal,” based on 
engineering studies made for the com- 
mission by C. E. Lesher, editor of 
Coal Age, and R. A. Walter. The con- 
clusions to which these studies led are 
thus summarized by the investigators, 
a diagram aiding the reader in grasp- 
ing their meaning: 

“Cost of production is at the mini- 
mum when the mine is worked full 
time—that is, twenty-five days per 
month—and has no idle days. The 
loss of one day’s operation increases 
the average cost 1 cent on each dollar 
of cost, or 1 per cent; the loss of two 
days in the month increases the cost 
2 per cent. 

“Thus, if the mine loses eight days 
out of twenty-five in the month, the 
average cost of production is increased 
10 per cent, that is, 10 cents on each 
dollar of cost. If the mine is a ‘low- 
cost operation,’ with a full-time cost 
of say $2 per ton, when it is idle eight 
days the average cost amounts to $2.20. 
If a ‘high-cost’ mine, with an average 
of $3.50 per ton when working every 
day, the average cost per ton in a 
month when eight days were lost would 
be $3.85 per ton, or 10 per cent greater. 

“When the time lost exceeds one- 
third of the month—that is, from nine 
days upward—the increase in average 
cost rapidly increases. If the mine is 
worked twelve days and loses thirteen 
days, costs are increased 25 per cent. 
If seventeen days are idle, the cost is 
nearly 50 per cent over the minimum. 

“If but one day a week or four in 
the month is worked, the cost is more 
than doubled. Two days of operation 
per month raises the average cost per 
ton 263 per cent and each dollar of 
minimum cost becomes $3.63. If but 
one day is worked, the cost increases 
by the amount of 549 per cent.” 

This study was based on statistics 
from 266 mines in four states and 
covered operations in 1918. The costs 
at this group of mines, as was re- 
ported in the ELECTRICAL WORLD last 
week, ranged from $1.20 to $2.80. The 
study shows very clearly the great 
advantage that would ensue to coal- 
burning plants from steady operation 
of the mines as opposed to irregular 
and intermittent mining. 





Losses in Mining Bituminous 
Coal in Eastern States 


+ thorough investigation of the 
waste of coal” has been made by direc- 
tion of the Coal Commission under the 
supervision of the Bureau of Mines. 
The commission will submit a report on 
the ~Amount and Nature of Losses in 
Minin; Bituminous Coal in the Eastern 
United States,” which will include a full 
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description of the fields visited in each 
state with the details of the field in- 
vestigation. The official summary of 
this engineers’ report says that the 
coal-producing states east of the Mis- 
sissippi River were selected for the rea- 
son that their combined production is 
approximately 90 per cent of the total 
production of all of the states and for 
the further reason that the Bureau of 
Mines did not have sufficient mining 
engineers to assign to a similar study 
of the coal-producing states west of 
the Mississippi. 

The facts were determined by calcu- 
lations of the areas extracted, the areas 
remaining and the tonnage produced 
over a number of years. The ten states 
in which the investigations were made 
embrace seventy-one districts; under- 
ground examinations were made in 333 
mines; authentic data were secured 
from an additional 1,049 mines, and 
the total time spent by the engineers 
amounted to 220 days in the field and a 
similar period in office work. 

In classifying the data relating to 
losses it was recognized that in mining 
a coal deposit certain conditions de- 
termine some of the losses that may be 
called avoidable or unavoidable. The 
principal causes of losses were found 
to be coal left on the roof and bottom, 
coal lost in room entry and panel pil- 
lars, coal lost in oil and gas-well pillars, 
coal lost under buildings, railroads and 
boundaries, coal lost in handling and 
preparation, underground and surface, 
and coal lost by rolls, thin or dirty 
areas and streams. 

The coal lost in mining, based upon 
the production of coal in 1921, reached 
a total of 196,168,000 tons, of which 
109,605,000 tons is classified as avoid- 
able loss. The percentage of coal lost 
ranges from 20 in Virginia to 49 in 
Tllinois, the average for the ten states 
being 34.7 per cent, and the avoidable 
loss ranges from 5 per cent in Virginia 
to 29.7 per cent in Illinois, the average 
avoidable loss for the ten states being 
19.4 per cent and the unavoidable loss 
averaging 15.3 per cent. The total 
avoidable loss of tonnage was equiva- 
lent to the production in 1921 of Illinois, 
Alabama, Indiana and Virginia. 

The causes for this avoidable loss are 
listed under six divisions. 





American Firms Ready for 
Reconstruction in Japan 


Reconstruction orders are already be- 
ing taken by the Westinghouse Electric 
& Manufacturing Company for work in 
Japan, where, President E. M. Herr 
says, the electric light and power plants 
in both Tokio and Yokohama are de- 
stroyed, though probably much ma- 
chinery will be salvaged. The trans- 
mission lines are thought to be little 
damaged. By the destruction of the 
building in which it had its offices, the 
Westinghouse company, which has no 
factory in Japan, lost all its engineer- 
ing records, sales data, drawings and 
so forth. It is possible that the offices 
will be re-established in Kobe rather 
than in Tokio. 
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Though, as reported in these columns 
last week, the International General 
Electric Company’s laboratory building 
at Kawasaki, half way between Tokio 
and Yokohama, was completely ae- 
stroyed with heavy loss, the remainder 
of its plant at that place escaped with 
comparatively small injury. One build- 
ing was partly destroyed and others 
damaged. At this plant many hundred 
natives were employed. 





Attendance Records Broken 


Rocky Mountain Division Has Highly 
Successful Meeting—Quarterly 
Gatherings to Be Held 


ITH a 50 per cent increase in at- 

tendance over the previous high 
mark, established last year, the annual 
joint convention of the Rocky Mountain 
Geographic Division of the National 
Electric Light Association and the Colo- 
rado Public Service Association at Glen- 
wood Springs, Col., Sept. 17 to 19, 
broke all division records. Though 
marred by a period of heavy rains and 
cold weather, the sessions, from both 
the program and the social viewpoint, 
were highly successful. A large num- 
ber of heads of utility companies were 
in attendance, as well as an unusually 
large number of ladies. 

Better public relations, customer 
ownership and co-operative business de- 
velopment were the outstanding sub- 
jects of discussion. Nearly every paper 
and report presented dealt with one or 
more phases of these utility problems. 
Rate structures and municipal owner- 
ship also came in for their share of 
treatment, and electric cookery and 
commercial applications of various 
kinds were exhaustively discussed. 

“Generating Good Will,” by John W. 
De Maine of the Minneapolis General 
Electric Company, and a discussion of 
“Timely Topics” by Clare N. Stannard, 
vice-president and general manager of 
the new Public Service Company of 
Colorado, were two of the chief items 
on the program. 

Mr. Stannard resigned as the incom- 
ing president of the Colorado Public 
Service Association and was later 
elected third vice-president of the 
Rocky Mountain Division, N. E. L. A. 
Ben S. Read, president of the Moun- 
tains Telephone & Telegraph Company, 
succeeded him as head of the Colorado 
utilities group, while all division N. E. 
L. A. officers were moved up one notch, 
though their new offices will not be 
assumed until July 1 next year. At 
that time Norman Read, manager of 
the Colorado Power Company, will 
succeed D. C. McClure as president. 
Mr. McClure presided jointly at the 
convention with Ernest Stenger, re- 
ceiver of the Denver Tramway Com- 
pany, the retiring president of the Colo- 
rado Public Service Association. 

Three quarterly meetings, one each in 
Denver, a Wyoming city and a New 
Mexico city, in addition to the annual 
convention at Glenwood Springs, were 
approved, and the first of these gather- 
ings will be held at Albuquerque, N. M., 
early in November. 
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Oppose Ferris Amendment 


Strong Effort to Prevent Construction 
of Power Houses and Lines in 
New York Forest Preserve 


EFEAT of the Ferris amendment 

to the New York State Constitu- 
tion permitting the use of not to exceed 
3 per cent of the Forest Preserve for 
the building of transmission lines and 
power stations in connection with 
hydro-electric development is more than 
possible when it goes to the people for 
approval at the general election in 
November. 

This amendment to the constitution 
is, it is claimed, of vital importance if 
St. Lawrence River power is to be de- 
veloped and economically distributed in 
the territory of the capital district and 
the cities further south. As the con- 
stitution now stands, no timber can be 
cut on the Forest Preserve, which would 
mean that the only way power from the 
St. Lawrence could be transmitted to 
the central and southern part of the 
state would be to carry it around the 
Adirondacks instead of by a direct 
route from the river to its destination. 

A well-planned attack has been made 
upon the proposed amendment by the 
self-styled “Committee to Prevent the 
Exploitation of the Adirondacks.” The 
chairman of this committee is John G. 
Agar of New York, and its executive 
committee of nineteen numbers among 
its members men prominently identified 
with the Adirondacks and with con- 
servation and forest and game protec- 
tion. The committee has issued a book- 
let in which it condemns the proposed 
amendment as having been passed in 
the interests of the lumber and power 
men, as providing for fifty-year leases 
with no provision for compensation to 
the state, as permitting the destruction 
of millions of trees and as creating 
“highly artificial, unsightly and dan- 
gerous conditions.” Though not op- 
posed to necessary water storage, the 
committee condemns the manufac- 
ture of hydraulic power in the Forest 
Preserve and its transmission thence by 
high-tension lines. 


IN DEFENSE OF THE AMENDMENT 


Advocates of the _ constitutional 
amendment, on the other hand, point 
out that as a matter of fact it passed 
two successive legislatures as a bi- 
partisan measure and was drafted to 
coincide both with the Esch law of the 
United States and the Robinson law of 
New York State regulating the develop- 
ment and lease of state-owned water 
power. New York State has now 
reached a tentative working agreement 
with federal authorities over the ques- 
tion of state sovereignty of water 
power and when certain incongruities 
between the Esch law and the Robinson 
law are clarified will be in position to 
bring about speedy development of 
state-owned power either through state 
or private agencies. 

The Ferris amendment fits into the 
general scheme of development of state- 
owned power, its friends say, and its 
passage is deemed absolutely essen- 


ELECTRICAL WORLD 


tial if any consistent attempt is to be 
made to develop and distribute energy 
from the St. Lawrence. Its lack of ap- 
proval will, they contend, mean setting 
back for from two to four years the 
fulfillment of a complete ultimate plan 
for the development and distribution 
of state-owned power. Constitutional 
amendments must be passed by two 
successive legislatures under two dif- 
ferent administrations. 

Although the State Senate, which, 
like the Assembly, passed the amend- 
ment in the closing hours of the last 
session, has a small Democratic ma- 
jority, the Democratic party had de- 
clared against the amendment in its 
1922 platform, and Governor Smith has 
issued a manifesto asking for its de- 
feat by the voters. 





How Drought Has Affected 
New York Hydro Plants 


Hydro-electric plants of New York 
State report that the continuing drought 
this summer has produced the lowest 
water in twenty-five years, according 
to a statement issued by the New York 
State Committee on Public Utility In- 
formation. More electricity generated 
from water power is used in New York 
State than in any other except Cali- 
fornia, and the drought would have 
compelled hundreds of up-state fac- 
tories to shut down if the electric com- 
panies had not been able to maintain 
their regular service. This they have 
done by reason. of the extensive system 
of interconnection, which has permitted 
the exchange of power between gen- 
erating stations according to the de- 
mand, and by utilization of steam gen- 
erating stations only called on for 
standby service in emergencies. 

Owing to the slight rainfall many 
streams in the state have almost dried 
up. The Upper Hudson, Raquette and 
Mohawk Rivers have been extremely 
low. Watertown and the Black River 
section of the Adirondacks report the 
lowest water since 1896. 

Under normal conditions Albany gets 
its electrical energy from the hydro- 
electric plant of the Mohawk at Cohoes. 
The river flow has been so diminished 
that a steam generating plant at 
Albany, ordinarily held in reserve, has 
been making electricity for the capital 
city and has been sending power back 
into Cohoes and into the Adirondacks. 

A group of utilities whose intercon- 
nected lines extend from the Central 
Adirondacks and along the Mohawk 
and Hudson valleys as far south as 
Newburgh depends in normal times 
almost entirely on water power. It 
has been able to maintain its service 
by running a steam generating plant 
at Amsterdam full time and pouring 
power from other steam plants at 
Mechanicsville and Poughkeepsie into 
the general power pool. 

The Oswego and Salmon Rivers, 
which contribute power to the big sys- 
tem which supplies a large part of 
western New York, have been so low 
that a steam generating plant at 
Lyons has been called on to help. 
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_ For Federal Superpower 


Creation by Government of a National 
Hydro System Favored by Publi. 
Ownership League 


HE main resolution passed by the 

Public Ownership League of Amer- 
ica at its meeting in Toronto, of which 
the opening sessions were reported in 
last week’s ELECTRCAL WORLD, page 
558, advocated government establish- 
ment and operation of a hydro-electric 
superpower system for the United 
States. The resolution was couched in 
these terms: 

“Resolved by the Public Ownership 
League of America, that the executive 
officers of this organization be and they 
are hereby instructed to proceed at once, 
in co-operation with such members of 
Congress and other public officials and 
public-spirited citizens as may be found 
willing to help, to draft a_ suitable 
measure for introduction at the next 
session of Congress providing for a 
United States superpower commission 
either by the expansion of some exist- 
ing federal government agency or by 
the creation of a new one that shall act 
in co-operation with other federal ayen- 
cies concerned with the waterways and 
with irrigation, navigation and the con- 
servation of the natural resources o* 
the nation, and with the local municipal 
and state governments, in the develop- 
ment of a nation-wide hydro-electric 
superpower system, to be _ publicly 
owned and operated, for public service 
at cost upon the principles outlined 
above; and 

“Be it further resolved, that an appeal 
be made to the governors of all the 
states, the state legislatures, and espe- 
cially to the municipalities throughout 
the nation, for their support and co- 
operation in getting the superpower 
measure through Congress and the pub- 
lice superpower movement into actual 
operation throughout the nation at the 
earliest possible date; and 

“Be it further resolved, that we 
pledge our support and co-operation to 
individuals and organizations both 
political and non-political, commercial, 
civic and all others, that consistently 
favor, vote and work for the public 
superpower system.” 


SIDE LIGHTS OF THE MEETING 


There were several interesting side 
lights at the meeting. R. Husselman 
of Cleveland linked customer ownership 
with advocacy of taxation of govern- 
ment securities and with publicity work 
as “propaganda schemes of the private 
power companies.” Margaret Haley of 
Chicago, head of the schoolteachers’ 
organization in that city, declared that 
the teachers were prepared to move 
directly against all private utilities and 
were against private operation as well 
as private ownership. Although, as 
Miss Haley admitted, the schools are 
supposed to be secure against propa- 
ganda, yet she told how the teachers 
had used schoolchildren to get signa- 
tures to petitions. 

O. T. Erickson of Seattle said that 
city had made some stupid blunders. 
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The Skagit River project was one of 
them—first $5,000,000 had been spent, 
then another $5,000,000, then another 
$5,000,000, and no one knew exactly 
where it would end. He said private 
utility men and engineers knew what 
they were doing when they let Seattle 
have Skagit because it was a “lemon.” 
The Seattle street-car system was also 
a blunder. The city paid more than it 
should have done for a_ worn-out 
system, according to Mr. Erickson, 
which in itself showed the frailty of 
public officials. 

Carl D. Thompson, secretary of the 
league, made a plea for more funds. He 
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asserted that last year he had a budget 
of $7,000 to assist communities in fight- 
ing private ownership and that aid was 
given to thirty-two separate communi- 
ties. He said that he was opposed by 
the resources of the National Electric 
Light Association, Wall Street bankers 
and others with large funds at their 
disposal. After Mr. Thompson’s re- 
port funds were pledged indicating a 
slightly larger sum for 1924. 

The first definite move of the league 
is to be staged in Washington and 
Oregon, where it will work for state- 
owned and state-operated superpower 
systems. 





How the S. E. D. Educates the Public 


Annual Report of the Society Tells of Newspaper Service and Other 
Forms of Publicity—Varied Activities of the Organi- 
zation—Two Intimate Functions Set Up 


NDER the headings “Educating 

the Public,” “Trade Relations,” 
“Promotion of Local Activities,” “Com- 
modity Sales Planning,” “Guarding the 
Industry’s Good Will,” “Statistical 
Aids to Trade Promotion,” “Co-opera- 
tion with Other Organizations” and 
“Accomplishments of the Council,” Do 
It Electrically, the monthly publication 
of the Society for Electrical Develop- 
ment, abstracts in its August number 
the annual report made to the board 
of directors by W. L. Goodwin, assist- 
ant to the president. The varied 
activities of the society and the re- 
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sults achieved in the past year are 
recounted, and the broad establishment 
of two intimate functions is recorded— 
one the task of being a center for the 
distribution of information to the public 
concerning the electrical industry, the 
other the setting up of a workshop for 
putting into action promotion programs 
which have been initiated by commit- 
tees of various other organizations and 
which touch the merchandising or sell- 
ing work of the electrical industry as a 
whole. 

Several striking charts reduce to a 
form quickly grasped the statistics con- 
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tained in the report. An outline map of 
the United States, for instance, shows 
the circulation in every state of the 
daily newspapers using the society's 
news service and the number of wired 
homes in the state. The society does 
not “use” the newspapers or indulge 
n “hit-or-miss” propaganda. On the 
contrary, when its service is supplied 
this is done at the request of editors. 
The newspaper-reading population 
reached daily by the service is more 
than eleven million persons, or 34.2 per 
cent of the estimated total newspaper- 
reading population, which is figured at 
between sixty-nine and seventy mil- 
lions. Twenty-three per cent of 
the newspaper-reading population of 
Canada is reached. 


How Bupcet Is DIvipep 


A chart showing proportionate ap- 
propriations by the society for next 
year in its budget of $200,000 gives 
these figures: Lighting, $40,000; cook- 
ing, $30,000; storage-battery transpor. 
tation, $25,000; industrial heating and 


power, $25,000; electrical homes, 
leagues and other local activities 
$20,000; table and socket appliances, 


$12,000; washing machines, $10,000; 
electric cleaners, $10,000; better wir- 
ing and convenience outlets, $10,000; 
domestic refrigeration, $2,000; fire in- 
vestigation, $2,000; small-motor appli- 


cations, $2,000; dishwashers, $1,000; 
fans, $1,000; all other activities, 
$10,000. Member companies may 


designate just -how their contribution 
shall be applied. 








NEWSPAPER READERS REACHED BY THE SOCIETY IN EVERY STATE 


a The heavy figures show the circulation of 
aily ; wspapers using the society’s news 


service, and the light-faced figures the 
number of wired homes in the state. The 


total newspaper circulation that is served is 
11,356,877, or with Canada 12,103,828. 








Move for Public Ownership 


In State of Washington a Measure for 
Forming Public Utility Districts 
Is Prepared 


TENTATIVE draft of an initiative 

measure providing for the forma- 
tion of public utility districts in the 
State of Washington, giving these dis- 
tricts sweeping powers, has been pre- 
pared and is being sent to interested 
bodies throughout the state. The bill 
is sponsored by the Public Ownership 
League of Seattle and embraces a public 
ownership program of far-reaching 
character. The movement was started 
by Oliver T. Erickson, Seattle Council- 
man and one of the leaders of the public 
ownership group of that city. 

Through the creation of public utility 
districts machinery is provided for the 
public ownership and operation of light, 
power, irrigation, water supply and 
drainage projects, and in addition tele- 
phone systems. The bill was originally 
drafted by Thomas J. L. Kennedy, Cor- 
poration Counsel, and was revised by a 
group of Seattle lawyers. The bill fol- 
lows the plan under which the Province 
of Ontario is operating its publicly 
owned systems, but instead of a com- 
mission with supervisory powers cover- 
ing the entire state, the proposal is to 
give complete authority to local im- 
provement district commissions. 


Broap Powers FoR UTILITY DISTRICTS 


Under the proposed bill broad powers 
are granted to the utility districts, which 
are authorized to construct, condemn or 
purchase and operate light, power, irri- 
gation, water-supply, drainage and tele- 
phone projects, purchase or sell light, 
water or power, borrow money or issue 
general or utility bonds, levy a general 
tax not exceeding 2 mills and institute 
municipal operation of steam or other 
plants. The size of the public utility 
districts is not limited, and the govern- 
ing body is to be an elected commis- 
sion holding office for a term of six 
years. This commission is to be headed 
by a president, who is to be assisted by 
four commissioners. 

The utility districts can be formed on 
the initiative of a certain number of 
voters, varying from 500 to 100, depend- 
ing on the size of the county. If the 
majority of the voters approve of the 
forming of the district, the proposition 
carries and the district becomes “a mu- 
nicipal corporation of the State of 
Washington, within the powers pre- 
scribed in the act.” 

The Public Ownership League has 
mapped out a course to follow in the 
placing of the bill before the people 
of Washington. The tentative draft 
will first be sent to labor councils, 
farmers’ leagues, civic and commercial 
bodies and other organizations to se- 
cure their approval if possible. Peti- 
tions for the submission of the bill to 
popular vote will be circulated early 
next year. As only 40,000 signatures 
are needed to secure a place for the 
bill on the 1924 ballot, the matter will 
probably come before the voters a year 
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from this November. A majority vote 
in favor of the initiative measure would 
automatically make the bill a law of the 
State of Washington. 





Hetch Hetchy’s Total Future 
Cost Put at $173,000,000 


At the meeting of the San Francisco 
Board of Supervisors held Sept. 11, 
when, as reported last week (page 558), 
a resolution was passed declaring for 
municipal distribution of Hetch Hetchy 
energy and the purchase of a distribu- 
tion system, City Engineer O’Shaugh- 
nessy submitted a report in which he 
recommended that condemnation pro- 
ceedings be started by the city to ac- 
quire the distributing systems of both 
the Pacific Gas & Electric Company and 
the Great Western Power Company 
within the city limits. Owing to the 
delay in taking over these systems he 
recommended that the city accept the 
offer of one of the power companies to 
market the power temporarily at an 
estimated annual revenue to the city of 
approximately $2,000,000. In recom- 
mending that the city attorney be in- 
structed to file condemnation suits im- 
mediately, to be followed by a bond 
election, Mr. O’Shaughnessy advised 
that the city buy from the power com- 
panies whatever energy would be neces- 
sary in excess of the Moccasin Creek 
plant output. This plant will supply 
only approximately 45 per cent of the 
city’s requirements. 

The city engineer’s report put the 
initial capacity of the Moccasin Creek 
plant at 70,000 kw. and that of addi- 
tions to the plant at 35,000 kw., esti- 
mating the ultimate capacity of the 
Hetch Hetchy project at 173,000 kw. 
To complete the Hetch Hetchy project, 
he said, $32,000,000 would be required; 
to buy the Spring Valley water system 
$38,000,000; to build the Early Intake 
and North Mountain power units $18,- 
000,000. Adding to these sums the 
probable cost of a distribution system, 
$45,000,000, and the annual cost of ex- 
tensions and additions at $2,000,000 a 
year for twenty years, $40,000,000, an 
ultimate financial requirement totaling 
$173,000,000 is arrived at. 

The report said that neither the 
Pacific Gas & Electric Company nor the 
Great Western Power Company is will- 
ing to sell its distribution system on the 
pay-as-you-go plan. Both companies 
indicated their willingness to act as the 
city’s agent in marketing the power at 
such a figure as will return to the city 
from $2,000,000 to $2,150,000 yearly, 
or more than 5 per cent on a capital 
investment of $40,000,000. 

Owing to the present limit of bonded 
indebtedness of the city of San Fran- 
cisco it would probably be necessary 
to revise the city charter before the 
people could be asked to vote bonds for 
the building of a distribution system 
within the city. By the terms of the 
resolution an advisory committee of five 
citizens will be appointed by the Mayor 
to report recommendations 
thirty days. 


within 
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Santee River Project 


Charleston (S. C.) Company Asks for 
License and Sees Great Future 
for Proposed Development 


N APPLICATION from the Colum- 

bia Railway & Navigation Com- 
pany of Charleston, S. C., has been 
made to the Federal Power Commission 
for a license for its proposed project 
contemplating diversion of the Santee 
River at Ferguson, S. C., into the 
Cooper River at a point near Monck’s 
Corner. The application for a license 
follows a preliminary permit which was 
granted the company by the commis- 
sion Sept. 14, 1921. The plans call for 
the initial diversion of 500 cut. per 
second through a canal 14 miles long to 
a large basin at the headwaters of the 
Cooper at Monck’s Corner, which is to 
be converted into a reservoir for daily 
and weekly storage by the construction 
of a long, low dam. The power house is 
to be built in the dam and a tailrace 3 
miles long cut through Biggin Swamp 
to the Cooper River. 

The first development would provide 
42,800 hp. When the market develops 
it is proposed to raise the dam in the 
Santee 18 ft. and to enlarge the canal 
so as to provide for a total development 
of 121,000 hp. 

The feasibility of this project will 
depend to a considerable extent on the 
requirements which the War Depart- 
ment may insist upon as to the amount 
of water to be discharged past the 
diversion dam so as to maintain a 
navigable depth in the lower reaches 
of the Santee. There is not at present 
any navigation on the 75 miles between 
Ferguson and the sea, although this 
river formerly was navigated to a con- 
siderable extent. This project will pro- 
vide a navigable channel between 
Columbia and Charleston about 60 miles 
shorter than the old route. The city of 
Charleston is very enthusiastic about 
the project. 


I. E. S. in Readiness for Its 


Lake George Convention 


Everything is in readiness for the an- 
nual convention of the Illuminating En- 
gineering Society at Lake George, 
N. Y., on Monday to Friday of next 
week. The tentative program printed 
in the ELECTRICAL Wortp for Aug. 18, 
page 352, holds good except that there 
has been some shifting of papers and 
reports from one day to another, as is 
inevitable when final arrangements 
come to be made, and that the phrasing 
of the titles of a number of papers has 
been altered in accordance with the 
authors’ ideas. One paper, “Some Ex- 
periments on the Speed of Vision,” by 
Percy W. Cobb, has been added. The 
special illumination features described 
in the issue for July 28, page 200, have 
been completed, and Tuesday evening 
has been set aside as a “night of light 
and color.” Entertainment features 1M 
clude, besides the customary dancing, 
sporting and musical events, a picnic in 
the woods, a steamer trip on Lake 
George and mountain drives. 
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Great Lakes N.E. L.A. Program 
Well Balanced 


Many subjects, including the trend of 
steam-power-plant design, rural serv- 
ice, public relations, electrical heating 
and the relation of college work to 
public utilities, are scheduled to be pre- 
sented before the third annual meeting 
of the Great Lakes Geographic Division 
of the N. E. L. A. from Sept. 27 to 29 
at French Lick Springs, Ind. A joint 
meeting with the Indiana Electric Light 
Association will be held on Sept. 26. 
Ample entertainment has been provided. 
The program is as follows: 


WEDNESDAY, SEPT. 26 


Morning.—Address, Harry Reid; reports; 
“Power-Factor Correction and Benefit De- 
rived by Both Central Station and Con- 
sumer,” C. W. Drake, Westinghouse com- 
pany; address, ‘‘Public Relations,’ Martin 
J. Insull; general discussion. 

THURSDAY, SEPT. 27 

Morning.—President’s address; 
women’s public information committee, 
Mrs. P. W. Evans; address, Frank R. 
Coates, vice-chairman Public Relations Na- 
tional Section; “Practical Methods of Im- 
proving Contacts with the Public,” W. S. 
Vivian, Middle West Utilities Company; 
short talks by Sherman T. Handy, member 
Michigan Public Utilities Commission; 
Lewis E. Gettle, chairman Railroad Com- 
mission of Wisconsin; John McCardle, 
chairman Indiana commission, and Frank 
L. Smith, chairman Illinois commission; 
reports from public utility information com- 
mittees by B. J. Mullaney of the Illinois 
committee, John Mellett of Indiana, Alfred 
Fischer of Michigan and Franz Herwig of 
Wisconsin. 

Evening.—Banquet. 


report, 


C. W. Tippy, presi- 
dent Great Lakes Division, toastmaster; 
speakers, Walter Johnson, president 
N. E. L. A., and M. H. Aylesworth, execu- 
tive manager. 


FRIDAY, SEPT. 28 


Morning.—Address, W. A. Jones, chair- 
man Accounting National Section; “Bene- 
fits to be Derived from the N. EB. L. A. 
Accounting Course,” C. B. Boulet, Wiscon- 
sin Public Service Corporation; report, 
power survey committee, R. F. Schucharat; 
address, N. F. Wilcox, chairman National 
Commercial Section; report Electric Vehicle 
Bureau, Secor Cunningham, Jr.; report, 
Power Sales Bureau, B. H. Gardner; ‘Ex- 
periences with Electric Heating,” J. D. 
Noyes, Detroit Edison Company; “Use of 
Central Station Power in Coal Mines in 
Illinois and Indiana,’ C. O. Dunten, Cen- 
tral Illinois Public Service Company; 
“Electrical Refrigeration,” A. D. McLay, 
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Detroit Edison Company; “Trend of Legis- 
lation and Commission and Court Deci- 
sions,” Carl Jackson, general counsel 
N. E. L. A. 

Accounting Section.—Bookkeeping Ma- 
chines in Connection with Light and Power 
Customers’ Accounts,” J. B. Mahan, Terre 
Haute; general discussion. 


SATURDAY, SEPT. 29 


Morning.—Report, educational committee, 
J. H. Mitchell; address, H. P. Liversidge, 
chairman Technical National Section ; 
“Trend of Steam-Power-Plant Design,” 
C. H. Berry, Detroit Edison Company; 
“Commercial Service and Relations with 
Customers,” R. T. Duncan, Detroit Edison 
Company; “Relations of College Work to 
Public Utilities,” Charles M. Thompson, 
University of Illinois; “Supplying Rural 
Districts with Electricity,” J. W. Coverdale, 
American Farm Bureau Federation; “Busi- 
ness Research in Public Utilities,’’ Stanley 
P. Farwell,- Bureau of Commercial Eco- 
nomics, Chicago. 





New York Men Plan Advertis- 
ing Campaign on Big Scale 


A campaign designed to cover a 
period of eight months and to cost 
$268,000, of which $160,000 has already 
been pledged, is about to be launched 
by the Electrical Board of Trade of 
New York, of whose board of govern- 
ors Charles L. Eidlitz is chairman. This 
campaign will center in a co-operative 
advertising movement having for its 
three objects (1) to “sell” the board of 
trade to the public, (2) to “sell” the 
general uses of electricity in a broad, 
educational way, and (3) to sell elec- 
trical merchandise specifically without 
mentioning brands or trade names. 

The methods, briefly summarized, by 
which it is hoped to accomplish the 
three fundamental bases of the cam- 
paign are: For the first phase, by pub- 
lic contest for both an emblem and a 
slogan, with cash and electrical ap- 
pliance prizes; for the second phase, by 
the use of striking advertisements in 
local newspapers, with outdoor advertis- 
ing in prominent locations, and, for the 
third phase, by intensive and con- 
tinuous advertising of a less con- 
spicuous sort in local newspapers, 
coupled with outdoor and car displays. 





Boston Edison Attains 500,000-Kw. Connected Load 





OUR THOUSAND employees and 

_ Zuests of the Edison Electric Illu- 

Minating Company of Boston, including 
Various city and town officials from 
eastern Massachusetts, attended an eve- 
hing celebration on Sept. 12 at the 


0001] 


ealeeeeiae eee eee) 


General Service Building of the com- 
pany in recognition of the attainment 
of 500,000 kw. connected load on Aug. 
29. The property was illuminated by 
flood and colored lamps with an ag- 
gregate beam candlepower of 43,000,000. 
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Brief News Notes 





Westby, Wis., Discontinues Municipal 
Plant.—The city of Westby, Wis., has 
signed a ten-year contract with the 
Wisconsin-Minnesota Light & Power 
Company for obtaining electrical 
energy at wholesale power rates. This 
city will discontinue the use of its own 
steam plant. 





“What Engineering Is and What It Is 
Not.” — This will be the topic of 
E. J. Mehren, editor Engineering News- 
Record, who on Wednesday evening 
next, Sept. 26, will conclude the four 
radio talks given this month by editors 
of the McGraw-Hill Company publica- 
tions. 





New Cable to Alaska to Be Laid.— 
The cable between Seattle and Alaska, 
which has been in service twenty years, 
is to be replaced by a new cable to be 
laid by the Signal Corps of the army. 
This cable will be made in England, 
and it will be at least a year before 
it is in place, according to Col. G. S. 
Gibbs, U. S. A. 





Will Build New 60,000-Hp. Plant at 
Bryson, Quebec, to Serve Ottawa.—A+t 
a meeting of the board of directors of 
the Ottawa & Hull Power Company 
held at Ottawa, Canada, on Sept. 11 
President A. J. Nesbitt announced that 
the Ottawa River Power Company, 2 
subsidiary concern, will construct a 
power plant at Bryson, Que., capable 
of developing 60,000 hp., which will be 
used to supply communities along the 
Ottawa River and also the cities of 
Hull and Ottawa. 





Washington’s Street Lighting Inade- 
quate——Warren B. Hadley, electrical 
engineer of the District of Columbia, 
declares in his annual report that the 
lighting of the nation’s capital is 
not keeping pace with the rapid growth 
of the city. Although the last year 
saw material development in the out- 
lying sections of the city, the in- 
crease in total candlepower of street 
lighting was only 5.2 per cent, Mr. 
Hadley said, in urging the need for 
improved street lighting. 





Public Tribute to the Late John A. 
Britton—A public memorial meeting 
for the late John A. Britton, who at the 
time of his death was vice-president 
and general manager of the Pacific Gas 
& Electric Company, was held in the 
San Francisco Civic Auditorium on 
Sept. 6. The meeting was initiated by 
the Lincoln Grammar School Associa- 
tion and was participated in by the 
San Francisco Electrical Development 
League, the officials and membership of 
many San Francisco clubs, the San 
Francisco Red Cross and Boy Scouts’ 
organizations. 








626 


Merger Planned in Southern New 
York.—The Southern New York Power 
Company of Cooperstown, N. Y., is seek- 
ing permission to transfer its franchises 
and plants to the New York State Gas 
& Electric Corporation of Ithaca. The 
Southern New York Power Company 
cperates in a considerable number of 
towns and villages in Otsego and Dela- 
ware Counties as well as in Coopers- 
town. Its acquisition by the New York 
State Gas & Electric Corporation wou'd 
connect up a number of existing hydro- 
electric plants. 


Commonwealth Edison’s Big Con- 
struction Gang.—More than 1,100 men 
are now engaged in construction work 
for the Commonwealth Edison Company 
of Chicago. Four hundred of these 
men, representing fifteen trades, are 
working on the new Crawford Avenue 
400,000-hp. plant, and at the Calumet 
station 450 men are busy. The building 
of six transformer vaults, five semi- 
substations, two substations and an ex- 
tension to a substation is responsible 
for the employment of the remaining 
250 men. 





Three Tenney Central-Station Com- 
panies Petition for Stock Par Reduc- 
tion. — The Malden (Mass.) Electric 
Company, the Eastern Massachusetts 
Electric Company, Salem, and the Sub- 
urban Gas & Electric Company, Revere, 
have petitioned the Massachusetts De- 
partment of Public Utilities for author- 
ity to reduce the par value of their 
capital stock issues from $100 to $25 
per share in order to facilitate the wider 
distribution of such securities among 
the public. The outstanding stock of 
the Malden company is now $1,602,000, 
of the Eastern Massachusetts company 
$250,000, and of the Suburban company 
$1,251,700. A similar petition has been 
filed for the gas company at Malden. 


Securities of Indiana Holding Com- 
panies Come Under “Blue Sky” Law.— 
Securities of holding companies for 
public utilities are under the supervi- 
sion of the Indiana State Securities 
Commission, according to an opinion 
just given by the State Attorney-Gen- 
eral. The issuance of securities by 
public utilities is, under the law, sub- 
ject to the control of the Public Service 
Commission and not the Securities 
Commission, but the holding companies 
are not under the jurisdiction of the 
former body, which therefore cannot 
pass upon their issues. Securities of 
holding companies listed on a recog- 
nized exchange are exempt from the 
scrutiny of the state “blue sky” offi- 
cials. 


New Orleans Council Takes No Ac- 
tion on New Franchises.—R. S. Hecht, 
president of the Public Service, Inc., ap- 
peared before the Commission Council 
of New Orleans last week to oppose 
favorable action on the application for 
franchises for two competing electric 
light and power companies. Opponents 
and supporters of the proposed fran- 
chises were present in large numbers. 
It was the consensus of opinion among 
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the opponents that the movement was 
inaugurated simply for the purpose of 
embarrassing the operations of the 
Public Service, Inc., and to retard the 
improvements and extensions contem- 
plated and that no enduring advantage 
could be gained by the creation of com- 
petitive companies not adequately 
equipped. No action was taken by the 
Commission Council. 





Airplane Crashes Through Transmis- 
sion Lines.—An unusual accident oc- 
curred on the system of the Tennessee 
Electric Power Company recently, when 
an airplane flying from Chattanooga to 
Nashville crashed through the 44,000- 
volt lines between Chattanooga and 
Hale’s Bar at Hooker, Ga. The plane 
was flying very low, and in an attempt 
to clear the wires the bottom section 
became entangled in the top phase of 
the south line, breaking it and causing 
it to encircle all three phases of the 
north line. The plane itself was over- 
turned and wrecked in a field 350 ft. 
away. The damage to the lines, result- 
ing in an outage of power for industrial 
and street-railway uses in Chattanooga 
for three hours, was all the more diffi- 
cult to repair because the particular 
span into which the plane crashed ex- 
tended between towers on two hills 1,700 
ft. apart. The impact was so great that 
insulators and one wire were also torn 
loose from twelve other towers, so that 
one phase of the south line was 
grounded for a distance of half a mile. 
The north line was cleared up and 
placed in service within three hours, 
but it was not until 6 o’clock the next 
day that the south line was repaired 
by the trouble department. 





Radio and the Japanese Disaster.— 
It was radio that flashed across the 
Pacific the first news of the Japanese 
disaster. The great concrete mast ris- 
ing to 660 ft. at the Japanese station 
weathered the test, perhaps owing to its 
construction, which combines steel and 
concrete. Telegraphic facilities to and 
from Tokio and Yokohama were com- 
pletely wiped out, but service to other 
points inland remained intact. The 
largest radio station in Japan which 
communicates with the United States 
consists of a receiving unit at Tomioka 
and a transmitting set at Haranomachi. 
The distance from Tokio to Tomioka 
and Haranomachi is 155 and 178 miles 
respectively. The equipment used at 
the Japanese receiving station is essen- 
tially the same as that used at River- 
head, Long Island, by the Radio Corpo- 
ration of America and was supplied by 
that company to the Japanese govern- 
ment last year. A “wave” antenna 9 
miles in length is employed for recep- 
tion on 16,300 meters. The transmit- 
ting station utilizes a 500-kw. are set 
for communication on 14,350 meters. 
It was erected in 1921 and surpasses in 
power all other radio stations on the 
island. This transmitter is controlled 
from the receiving station at Tomioka 
by a system of land wires which were 
not severed by the earthquake. 


VoL. 82, No. 12 


Associations and 


Societies 





American Management Association. 
—This association will meet in con- 
vention at New York on Oct. 29-31, 
with sessions for plant executives, sales 
executives and office executives. Owen 
D. Young, chairman of the board of the 
General Electric Company, has accepted 
the chairmanship of the general conven- 
tion committee. 





Washington League Plans for “Elec- 
tragist” Convention—Members of the 
Electric League of Washington, of 
which George P. Mangan is president, 
have perfected plans for the entertain- 
ment of delegates to the convention of 
the Association of Electragists Inter- 
national, which will be held in the cap- 
ital city the week of Oct. 7. Among the 
entertainment features planned are 
trips to Mount Vernon, Arlington Ceme- 
tery and other points of interest by 
automobile, to be taken as opportunity 
presents between business sessions. A 
play entitled “Do It Electrically” will 
be presented one evening, probebly that 
of Oct. 11, and on another evening 
there will be a dinner and dance. 


Coming Meetings of Electrical and 
Other Technical Societies 


[A complete directory of electrical asso- 
ciations is — in the first issue of 
each volume. See July 7 issue, page 56, 
for latest list.] 

Illuminating Engineering Society—Lake 
George, N. Y., Sept. 24-28. S. G. Hibben, 
29 West 39th St., New York. 

Association of Iron and Steel Electrical 
Engineers—Buffalo, Sept. 24-28. J. F. 
Kelly, 513 Empire Bldg., Pittsburgh. 

International Association of Municipal Elec- 
tricians—Reading, Pa., Sept. 25-28. C.R 
George, Houston, Tex. 

Indiana Electric Light Association—French 
Lick Springs, Sept. 26. TT. Donahue, 
Northern Indiana Gas & Electric Co. 
Lafayette, Ind. 


Great Lakes Division, N. E. L. A.—French 
Lick Springs, Sept. 27-29. R. V. Prather, 
305 Illinois Mine Workers’ Bldg., Spring- 
field, Ill. 

American Electrochemical Society—Dayton, 
Ohio, Sept. 27-29. Colin G. Fink, Colum- 
bia University, New York. 

National Safety Council—Buffalo, Oct. 1-5. 

American Institute of Electrical Engineers 

Pacific Coast convention, Del Monte, 
Cal., Oct. 2-5. F. L. Hutchinson, 33 West 
39th St., New York. 

Empire State Gas and Electric Association 
—Lake Placid, N. Y., Oct. 8-9. C. H. B. 
Chapin, Grand Central 
York. 

Association of Electragists International— 
Washington, Oct. 8-13. Farquson John- 
son, 15 West 37th St., New York. 





Terminal, New 


American Electric Railway Association— 
Atlantic City, N. J., Oct. 8-13. J. 
Welsh, 8 West 40th St., New York. 

West Virginia-Kentucky Association _ of 
Mine, Mechanical and Electrical En- 


19-20, 


gineers—Huntington, W. Va., Oct. ae 
slag., 


Herbert Smith, Robson-Prichard 
Huntington. 
Telephone Pioneers of 
City, N. J., Oct. 19-20. 
Electric Power Club—French Lick Springs 
Ind., Nov. 19-22. 8S. N. Clarkson, B. ! 
Keith Bldg., Cleveland. 


America—A tlantit 


Southeastern Division, N. E. L. A.—Tampa. 
Fla., Nov. 20-22. Charles A. Collie! 
Georgia Railway & Power Compan) 


Atlanta, Ga, 
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Recent Court 


Decisions 





Safety Device Proved Reasonably 
Necessary Must Be Used.—In Brendel 
vs. Union Electric Light & Power Com- 
pany damages were sought for in- 
juries from explosion in a heating plant 
of defendant company. A finding for 
the company was reversed by the Su- 
preme Court of Missouri, which held 
that a safety device proved reasonably 
necessary must be used by an employer 
and that recovery of damages could not 
be refused because of the injured em- 
ployee’s failure to report defect in 
equipment where evidence tended to 
show that the safety device had been 
removed without his knowledge and 
against his warning and that he had no 
knowledge of its removal before the ex- 
plosion, (252 S.W. 635.) * 





Efficient Management a Factor to Be 
Considered in Rate Making.—In affirm- 
ing telephone rates fixed by the Public 
Utilities Commission of Ohio for the 
city of Lima, suit having been brought 
by the city against the commission to 
upset them, the Ohio Supreme Court ob- 
served: “Were it true that the Public 
Utilities Commission had based the in- 
crease in quesion solely upon the effi- 
cient management of the company by 
its officers, we would not hesitate to de- 
clare that such a basis of rate making 
alone would be unlawful within the 
purview of our statute. Certainly ‘eco- 
nomical and efficient administration’ 
is one of the factors to be considered 
in the fixing of rates and is an element 
generally recognized by state commis- 
sions. Otherwise a utility might rest 
upon the assumption that an increase 
should be awarded even though the com- 
mission should find that by elimination 
of waste and efficient management 
lesser rates would be justified.” 





Street Along Which Electric Wires 
Are Strung Not Part of Employer’s 
Plant.—In Burns vs. Johns the plaintiff 
sued for injuries from being struck by 
an automobile while stringing wires on 
a street in Tacoma, of which city he was 
an employee. The defendant claimed 
that suit should have been brought 
against the city under the provisions 
of the workmen’s compensation act. 
The Supreme Court of the State of 
Washington has affirmed judgment for 
the plaintiff, holding that he was not 
working in his employer’s “plant” when 
injured and therefore had the right un- 
der he law to elect to sue those respon- 
Sible for his injury. Even if the poles 
and wires of an electric line placed 
alonvside a street are held to be part 
of the employer’s plant, the court said, 
the «xtent of the plant must be limited 
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to the space surrounding and beneath 
them which is necessary and convenient 
for their care and upkeep and does not 
extend to any portion of the paved part 
of the street alongside of which they 
are placed. (216 Pac. 2.) 





Boys Climbing Trees Entitled to Pro- 
tection from Electric Wires.—Although 
finding a verdict for $20,000 for injury 
to a twelve-year-old boy from an unin- 
sulated wire in a tree excessive and 
reducing it to $15,000, the Supreme 
Court of Missouri maintained (in God- 
frey vs. Kansas City Light & Power 
Company) the legality of the jury’s 
finding. The court said: “Electric 
companies must take notice of the nat- 
ural instinct of boys to climb trees, 
especially trees which bear nuts or 
fruit, and if they string wires through 
such trees under circumstances which 
may reasonably charge them with notice 
of the probability of boys climbing such 
trees, and a boy who has climbed a tree 
to get the nuts or fruit, or even to 
satisfy his childish instinct to climb 
trees, is injured by an uninsulated or 
dangerous wire, without contributory 
negligence, the company must respond 
in damages.” (253 S. W. 233.) 





Commission Fixing Rate Basis Must 
Consider Cost of Reproduction New.— 
Reversing an order of the Indiana Pub- 
lic Service Commission at the suit of 
the Columbus Gaslight Company, the 
Supreme Court of Indiana made several 
pronouncements with a general bearing, 
as follows: “(1) The value of the prop- 
erty of a public utility to be considered 
by the commission in fixing a rate base 
is not the mere original cost less depre- 
ciation, but increased reproduction cost 
at time of rate fixing must be con 
sidered. (2) The going value, the ele- 
ment in an assembled and established 
plant doing business and earning money 
over one not thus advanced, is to be con- 
sidered. (3) The commission should 
consider and amortize a deficit of the 
utility for the years immediately pre- 
ceding under a rate fixed by the com- 
mission. (4) The commission cannot 
ignore items charged by the utility as 
operating expenses unless an abuse of 
discretion in that regard by the utility’s 
officers appears.” (140 N. E. 538.) 





Unreasonable Operating Expenses of 
Utility Construed.—A utility’s operat- 
ing expenses must be reasonable to be 
allowable in a rate decision, according 
to the United States District Court of 
Nevada, in Reno Power, Light & Water 
Company vs. Public Service Commis- 
sion. “The utility should be permitted 
to earn the cost of operation and a fair 
return,” the court decreed, “but in ad 1i- 
tion to a fair return it is not entitled 
to earn whatever it may choose to 
spend. Its expense account is limited 
to the reasonable cost of efficient ordi- 
rary operation, to the exclusion of ex- 
penditures too large or otherwise im- 
proper, unjust or unfair to its patrons, 
who must pay them if provided for by 
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higher rates.” An item for bad debts 
was disallowed where it was shown 
that the company had a custom of re- 
quiring a deposit equal to the estimated 
two months’ bill of aconsumer. Charges 
for picnics, photographs of employees, 
radio stock, charitable organizations, 
magazines and newspapers, floral pieces 
and music were also disallowed, it being 
held that, while these expenditures 
might be commendable, they weve not 
to be imposed on ratepayers u‘iless in 
some way it was shown that they were 
incurred in the service of and for the 
benefit of the patrons of the company. 


Commission 


Rulings 





Avowal of Public-Spirited Motives 
Does Not Deprive Utility Promoters of 
Right to Reasonable Rates—The New 
Hampshire Public Service Commission, 
in fixing rates for the Francestown 
Electric & Water Company, observed: 
“Whether or not the time has come 
when money will be invested in public 
utilities upon less than an 8 per cent 
rate of return need not be decided in 
this case for the reason that the pro- 
posed rates will not yield even a 5 per 
cent return, which every one will admit 
is not too high. It is true that those 
who put their money into the enterprise 
did so out of a desire to benefit the 
public rather than io make money. But 
this attitude of mind does not deprive 
them of their legal right to make the 
business pay them a reasonable amount, 
if it can be done without charging for 
the service rendered more than it is 
worth.” 





Difficulties of Divided Jurisdiction.— 
A discussion of the disadvantages of 
the division between a commission and 
municipal councils of jurisdiction over 
a public utility operating in several 
municipalities was contained in the 
findings of the Michigan Public Utili- 
ties Commission in establishing gas 
rates for the city of Pontiac. “In order 
that the commission might intelligently 
dispose of the Pontiac matter,” the re- 
port said, “it was absolutely necessary 
that it should make a complete study 
of the whole utility, including not only 
the plant serving Pontiac but that serv- 
ing the other municipalities. It is un- 
fortunate that the same regulating body 
does not have charge of the rates and 
service in all of the municipalities. The 
commission has now before it pretty 
complete information with reference to 
the Pontiac, Birmingham and Royal Oak 
gas utility, but has nothing to say as 
to rates or rules or conditions of service 
as far as Birmingham and Royal Oak 
are concerned.” The absurdity of such a 
situation, with the inherent possibility 
of three different standards of service 
being set up for the same company in 
three neighboring places, was dwelt 
on by the commission, 
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LAGI: 


Men of the Industry 


Changes in Personnel ee 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Mep 
Engaged in all Branches of the Electrical Industry 





E. M. Walker Leaves Terre Haute 


E.. M. Walker, general manager of 
the Terre Haute division of the Terre 
Haute, Indianapolis & Eastern Trac- 
tion Company since 1917, has been made 
general manager of the Schenectady 
(N. Y.) Railway. As general manager 
of the Terre Haute property Mr. 
Walker had charge of the electric light- 
ing and power work in the city of Terre 
Haute and a number of surrounding 
suburban towns as well as the street- 
railway system. He began his public 
utility career immediately after he was 
graduated from Williams College in 
1897 and has served successively with 
the Lockport (N. Y.) Gas & Electric 
Company, the Hyde Park (Mass.) Gas 
Company, the Bristol (Tenn.) Gas & 
Electric Company, the Muscatine (Iowa) 
City Railway & Light Company and 
the Union Electric Company of Dubu- 
que, Iowa, now known as the Dubuque 
Electric Company, where he was gen- 
eral manager before going to Terre 
Haute. For a number of years he has 
been a leading figure in public utility 
circles in the Middle West both as an 
executive of electric properties in that 
section and as an active participator 
in association work, having served as 
president of the Iowa Electric Light 
Association, the Indiana Electric Light 
Association and the Illinois Electric 
Railways Association. 


> 


Oscar Rippley has been made chief 
engineer of the Boonville (Mo.) Light, 
Heat & Power Company, succeeding 
A. J. Tuttle. 


F. L. Fox has been made manager 
of the Southern Public Utilities Com- 
pany at Hickory, N. C., succeeding 
E. B. Templeton. 

E. D. Spicer has resigned his position 
as works manager of the Kerr Turbine 
Company, Wellsville, N. Y., to become 
general manager of the Standard Tur- 
bine Corporation of that city. 

D. P. Robinson, for several years sales 
manager of the New Haven division of 
the United Illuminating Company, has 
resigned to enter private business at 
Meriden, Conn. 


James Masek has severed his connec- 
nection with the Cutler-Hammer Man- 
ufecturing Company of Milwaukee and 
is now associated with the Westinghouse 
Electric & Manufacturing Company, 
East Pittsburgh, Pa. 


A. G. Crocker, formerly special power 
representative, has been appointed man- 
ager of the industrial division of the 
Detroit office of the Westinghouse 
Electric & Manufacturing Company, 
succeeding E. A. Wooten, who has been 
assigned to other work. 





F. H. Buswell is now engineer of 
power station of the Tower City (N. D.) 
Light & Power Company, succeeding 
M. C. Tonges. 


John O. Strand is now superintendent 
of the municipal electric light plant at 
Madison, Minn., succeeding F. B. 
Leasman. 


C. W. Bell, formerly assistant to the 
superintendent of operation of the 
Pennsylvania Power & Light Company, 
is now assistant to the superintendent 
of generation of the company. 


Wallace S. Heald, electrical engineer, 
past-president Duluth Engineers’ Club, 
has severed his connection as commer- 
cial manager of the Duluth-Edison 
Electric Company to accept a position 
with the Phoenix Utility Company, 
Duluth. 


W. M. Stearns and N. R. Birge have 
been appointed assistant managers of 
the supply department of the General 
Electric Company. The appointments 
were made by D. R. Bullen, manager of 
that department. 


John Ryan, resident manager of the 
Adirondack Power & Light Corporation 
at Ballston Spa, N. Y., has been relieved 
of the duties of that office to undertake 
sales work in Schenectady. James A. 
Quinlan has been assigned to take 
charge of the Ballston district as act- 
ing resident manager. 


C. D. Woodward, chief electrical engi- 
neer of the Anaconda Copper Mining 
Company, Butte, Mont., will sail from 
New York on Oct. 13 for Antofagasta 
and Santiago, Chile, in connection with 
engineering work on company property 
near these points. 


Henry L. Doherty, president of the 
Doherty Operating Company, the Cities 
Service Company and other corpora- 
tions, has been elected a director and 
member of the executive committee of 
the American Light & Traction Com- 
pany, New York. 


Philip L. Thomson, publicity director 
of the Western Electric Company, has 
been elected president of the Associa- 
tion of National Advertisers. His elec- 
tion follows successful service as di- 
rector and since 1921 as vice-president 
of the association. 

William C. L. Eglin, vice-president in 
charge of the engineering department 
of the Philadelphia Electric Company, 
has just returned to Philadelphia after 
spending a few months in Europe. Dur- 
ing his stay abroad Mr. Eglin visited 
the power plants of several of the larger 
central stations on the Continent. 

Samuel J. Burris, Jr., has been ap- 
pointed railroad and hydraulic engineer 
for the Colorado Public Utilities Com- 
mission, relieving C. D. Vail. Mr. Vail 
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was filling temporarily the place of 
Judge Tully Scott, who through jl! 
health had been unable to perform his 
duties as a member of the commission. 


Ralf R. Woolley, hydraulic engineer 
of the United States Geological Survey, 
will represent the Federal Power Com 
mission im the development of the Flam 
ing Gorge site on the Green River. Mr. 
Woolley, who is considered one of the 
best informed men on the water-power 
possibilities of Utah, surveyed the 
Flaming Gorge district for the Geologi- 
cal Survey last year. Because of his 
intimate acquai:tance with the prob- 
lems presented the Federal Power Com- 
mission has borrowed his services. 


Louis A. Ferguson, vice-president of 
the Commonwealth Edison Company in 
charge of construction and operation, 
was the guest of honor at a dinner given 
on Sept. 12 at the Drake Hotel, Chicago, 
by three hundred of his associates. The 
occasion was the thirty-fifth anniver- 
sary of Mr. Ferguson’s service with the 
Commonwealth Edison Company and its 
predecessor, the Chicago Edison Com- 
pany. He was presented with a thirty- 
five-year service badge of the Common- 
wealth Edison Company set with two 
rubies, a silver tea service and a richly 
bound morocco-covered book containing 
an illuminated address to Mr. Fergu- 
son signed by about a thousand friends 
and associates. 


Obituary 


Welles E. Holmes, treasurer and gen- 
eral manager of the Cambridge ( Mass.) 
Electric Light Company, died at his 
home in Newton, Mass., Sept. 17. Mr. 
Holmes was formerly manager of the 
electrical department of the Newton & 
Watertown Gas Light Company, which 
was purchased some years ago by the 
Edison Electric Illuminating Company 
of Boston. He was widely known 
among New England central-station 
executives and possessed unusually 
sound financial judgment and a broad 
knowledge of the central-station busi- 
ness. Mr. Holmes had been active in 
the New England Division of the N. E. 
L. A. from its inception. 


William Henry Merrill, founder-presi- 
dent of the Underwriters’ Laboratories, 
Inc., died Monday, Sept. 17, at the Pres- 
byterian Hospital in Chicago. Mr. Mer- 
rill was graduated from the Massa- 
chusetts Institute of Technology in 1889 
and shortly after engag.d in fire pro- 
tection and prevention work, to which 
his career was entirely devoted. In 
1898 he organized the Underwriters’ 
Laboratories and had since served as its 
principal executive. Mr. Merrill was a 
principal factor in bringing together 
the various interests which, adopted 
and sponsored the first edition of the 
National Electrical Code and worked in- 
defatigably for its recognition and en- 
forcement in Chicago and other cities 
of the Central West. He served as 
secretary-treasurer and president of the 
National Fire Protection Association 
and was later elected to honorary mem- 
bership. 
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Devoted to the Discussion of Business and Economic 
Problems of the Producer and Distributor, with Market Reports, Trade 
Activities, Foreign and Construction News 


Simplification in the Lamp Industry 


How the 55,000 Types of Lighting Units in Existence in 1900 
Have Been Reduced to 342—Standardization 
of Lamp Bases and Voltages 


By M. D. Coorer 


Engineering Department, National Lamp Works of General Electric Company 


HE average person in buying 

an electrical article of any kind 
—a receptacle, a lamp or the like— 
has little conception of the meaning 
to him of the simplification work 
which is embodied in that device. 
This simplification work may favor- 
ably affect any or all of the following 
attributes of the thing purchased: 
(1) The quality; (2) the price; (3) 
the adaptation to the function to be 
performed; (4) the ready availa- 
bility of the device in quantities as 
desired. 

To get a realistic picture of the 
advantages of simplification, con- 
sider for a moment some of the steps 
toward simplification which have 
been taken in the incandescent lamp 
industry and then visualize what the 
conditions in the electrical trade 
would be today if these simplifica- 
tions had not been accomplished. 


FIFTY-FIVE THOUSAND VARIETIES 


In the ’90s there were in common 
use in this country fourteen different 
kinds of bases, with their corre- 
sponding sockets, for incandescent 
lamps. This number does not in- 
clude the large bases used on series- 
burning lamps for street lighting. 
Incandescent lamps for’ general 
lighting service were also supplied 
for each individual voltage between 
100 and 180. There was some de- 
mand for lamps of 200 volts and 
above, but for purposes of compari- 
son with present conditions these 
May be neglected. Without regard 
to such differences in design of the 
lamp as shape of bulb, mounting of 
the filament or finish of the bulb 
(such as clear or frosted), there 
were therefore for each individual 
Size of lamp thirty times fourteen, 
or 420, possible variations which had 
to he taken into account in manu- 
facturing that one size of lamp. 

In the year 1900 the only kind of 


lamp available was the carbon-fila- 
ment lamp, of which there were five 
standard sizes—the 2, 4, 8, 16 and 
32 cp. Different manufacturers used 
different forms of filament construc- 
tion and also different sizes and 
shapes of bulb. For purposes of 
illustration, let us say that there 
were only four of these variations 
in bulb size and shape. As to bulb 
finish there were three variations— 
clear, bowl-frosted and all-frosted. 
Variations of bulb color can be neg- 
lected, since lamps with colored 
bulbs had a limited application. At 
the beginning of this century there 
were, then, four times three, or 
twelve, possible variations of bulb 
shape and finish, or twelve times 
420, or 5,040, variations in each size 
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of lamp. At least three of the five 
regular sizes of lamps were each 
made for three different efficiencies. 
In respect to size and efficiency there 
were then eleven variations, and the 
total number of types of lamps was 
eleven times 5,040, or about 55,000 
—all used in the ordinary course of 
incandescent lighting. 

The first efforts toward simplifica- 
tion had for their object the stand- 
ardization of the lamp base. In 
spite of the general opinion to the 
contrary, this simplification was not 
difficult to accomplish. The Edison 
screw type of base, or the medium 
screw as it is now called, was chosen 
as the type for future standardiza- 
tion, and by means of adapters the 
use of the medium-screw base in the 
sockets of the other principal types 
was made possible. The lamp manu- 
facturers contributed very largely to 
the speed with which the movement 
was accomplished by offering a lamp 
with the standard base together 
with an adapter at the same price 
which was charged for the lamp 





CHART SHOWING RATE OF PROGRESS OF STANDARDIZATION 


This chart taken from the report of the 
N.E.L.A. lamp committee, 1923, clearly 
shows the progress toward voltage stand- 
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ardization at 110, 115 and 120 volts and 
indicates the tendency toward 115 volts as 
the ultimate single standard, 
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carrying the base which it was de- 
sired to eliminate. Simultaneously, 
steps were taken which led to the 
standardization of the mogul-screw 
base for series lamps. It was but 
a few years untfl the demand for 
lamps with any except the standard- 
ized bases had decreased to an in- 
finitesimal percentage of the total 
demand, and at the present time, 
twenty years after, one of the super- 
seded types of bases or sockets is 
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inated by standardization. 


of a standard base are shown. 





a museum exhibit rather than an 
article of every-day commerce. This 
standardization of bases decreased 
the number of types of lamps in 
common use for multiple lighting 
from 55,000 to one-fourteenth of that 
number, or 3,900. 

There is an interesting story con- 
nected with the voltage or range of 
voltages at which electric lighting is 
done in this country. Edison’s first 
practical lamps were designed to 
operate at 110 volts. Other lamps 
were manufactured for different 
voltages, generally lower, such as 
40, 55, 80, etc. Since the Edison 
organization had developed a com- 
plete system of electrical supply, as 
well as the lamp, the 110-volt system 
gained precedence over low-voltage 
systems, with the result that ulti- 
mately 110 was practically the only 
lighting voltage. In the early days 
of lamp manufacturing, however, it 
was impossible to predetermine the 
exact voltage of a lamp, and conse- 
quently a considerable portion of the 
production ran off-voltage. In order 
to utilize this product effectively, 
the central stations supplying elec- 
tricity adopted various voltages on 
both sides of 110. The use of lamps 
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five in series on street-railway cir- 
cuits was probably the leading factor 
in creating demand for lamps of 120 
volts and higher. Up to 1910 there 
was no effort to restrain this spread 
of voltages within the 100-130-volt 
range. 

By the year 1913 it had become 
possible to manufacture lamps ac- 
curately to any desired voltage. It 
was noticed that there was a gradu- 
ally increasing concentration of 


STANDARDIZATION OF INCANDESCENT LAMP BASES 


The 175 different lamp bases shown in this case have been elim- 
A special socket was necessary for 
each type of base and a few of those in use before the adoption 
The medium screw base has super- 
seded all of these old bases and, with the five bases shown on the 


lamp demand at 110, 115 and 120 
volts, whereupon these three voltages 
were selected as logical focal points 
for voltage standardization. In the 
period from 1913 to the present 
date a continuous agitation has been 
made for the standardization of the 
pressure of electric lighting circuits 
so as to make use of lamps of one 
of these three voltages. During the 
early part of this period these three 
centers gained in percentage of 
total demand at the expense of the 
intermediate and extraneous odd 
voltages. 

At the present time the demand 
for lamps of voltages other than 
the three mentioned has practically 
ceased, with the possible exception 
of lamps for 125 volts, which find 
some use in manufacturing plants 
using 250-volt direct current and on 
some of the Pacific Coast transmis- 
sion systems. As the demand be- 
came concentrated at these three 
voltages, it was noted that 115 volts 
gained in percentage of total much 
more rapidly thar either 110 volts or 
120 volts. The final stage in the 
progress of this standardization—the 
concentration of all demand at one 
of the three voltages—is now under 





card, takes care of all incandescent lamp requirements, 


plished in the plug and receptacle field—allied to lighting. 
plug fits any receptacle today and the variety of equipment manu- 
factured in 1918 is shown as a contrast. 
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way. The central stations of the 
country, through the National Elec- 
tric Light Association, are making 
the recommendation that all new 
construction be designed for 115 
volts, to the end that at some future 
date this may become the single 
standard voltage. 

These examples of standardization 
—of lamp bases and of lighting 
voltages—are typical of the normal 
course of development and perfec- 
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At the 
left is a striking example of what standardization has accom- 
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tion of an industry. First there is 
the simple device or the simple con- 
ditions constituting the nucleus of 
the idea. As the use of this idea 
spreads various means of utilization 
are incorporated, each differing in 
some detail from all the others and 
all leading to a condition of non- 
standardization. As the idea grows 
in commercial significance with in- 
creasing demand, the extra costs, 
poorer quality and lack of ready 
availability of the particular product 
needed give rise to a general demand 
for standardization. 

It is interesting to compare the 
large number of different types of 
lamps—namely, 55,000—which were 
in common demand in the days of the 
carbon lamp and before lamp bases 
and lighting voltages were standard- 
ized with the number of types of 
“Mazda” lamps in common demand 
today. The range of size in carbon 
lamps was from 2 cp. to 32 ep., or 
a range of sixteen to one. The 
range of size of “Mazda” lamps for 
general lighting is from 10 watts to 
1,000 watts, or a ratio of a hundred 
to one. The great bulk of the de- 
mand for multiple incandescent 
lamps for general lighting service is 
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now covered by lamps of 110, 115 
and 120 volts and of size types as 
follows: 


a 











No. of 
Different 
Wattage Sizes 
Regular lamps.......ssee 10 to 1,000 15 
Round-bulb lamps,........ 15 to 40 5 
ign MO, . ndeceavdeee - Wto50 3 
Tubular bulbs.......esse00 25 and 40 2 
Mill-type lamps. .....e.eee 25 an 2 
Daylight lJamps........... 50 to 500 7 
Street-railway service...... 23 to 94 4 
VO averting hen wagideweteddatasds 38 








Each size type is available with 
three different bulb finishes, that is, 
clear, coated all over and coated only 
on the lower part. With the three 
voltages this makes nine variations 
for each size type, or a total of only 
342 types in common demand today 
to cover a size range of a hundred 
to one, as compared with the former 
number of 55,000 types covering a 
size range of only sixteen to one. 

It is difficult to realize today the 
conditions of lamp supply and of 
lamp cost which would be prevalent 
if the standardizations above dis- 
cussed had not taken place. If it 
were necessary to supply 55,000 
types instead of 342, there would 
not exist the benefit of the great re- 
finements which have been made in 
the manufacturing processes, all con- 
tributing to quality, cheapness and 
the speedy production which makes 
possible prompt deliveries. With 
only 342 principal types to supply, 
the lamp manufacturers of this coun- 
try conduct their business with a 
factory stock of perhaps 30,000,000 
lamps. This is roughly one-seventh 
of the total annual consumption. 


How IT BENEFITS 


A brief mention of the conditions 
in European countries will give 
some idea of the working significance 
of these standardizations of lamp 
base and lighting voltage. Lighting 
voltages in Europe go by 5-volt 
steps, and there is a demand at prac- 
tically each 5-volt step from some- 
what below 100 volts up to nearly 
300 volts (10-volt steps at the higher 
voltages). There are also in com- 
mon use a large number of different 
types of lamp sockets, necessitating 
the use of different types of lamp 
bases. One Europ.an lamp manu- 
facturer told the writer that in his 
Customary factory stock of about 
3,000,000 lamps the maximum num- 
ber of any one type was 3,000. 

An inventory of an approximately 
equal factory stock in the United 
States showed about 200,000 lamps 
cf the following description — 40- 
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watt, 115-volt, medium-screw base, 
clear. With the degree of standard- 
ization now existing, this amount of 
stock enabled the American manu- 
facturer to give one day’s service in 
filling practically all orders for 
lamps. If the standardization of 
the industry stood at the point where 
it did in 1900, or if we had the 
same lack of standardization that 
there is in Europe, this manufac- 
turer would need to increase his total 
stock in about the proportion of 
200,000 to 3,000, or approximately 
in the ratio of seventy to one, in 
order to give the same degree of 
service that he is now able to give 
with the smaller stock and with con- 
ditions standardized. This tremen- 
dous stock of two billion lamps 
would be equivalent to ten years’ 
supply for the country, and if it 
were necessary to maintain such an 
enormous stock, the following disad- 
vantages would result: 


631 


1. Any improvements in lamps or 
any new development would be very 
greatly delayed in reaching the pub- 
lic, since any such development could 
not be made effective until the stock 
of all of these lamps had been 
exhausted. 

2. The investment and overhead 
costs of this enormous stock of 
lamps would necessarily result in 
higher prices for lamps. 

If the manufacturers of this coun- 
try had to operate under the lack 
of standardization which existed in 
1900 and chose to meet these condi- 
tions without material increase of 
lamp stock, the result would be very 
poor service and very slow service 
to the users of lamps. It would be 
difficult to make an accurate esti- 
mate of the differences in service, 
but it is plainly evident from the 
figures above given that the chaos 
resulting would nowadays be con- 
sidered intolerable. 


A Survey of Important Developments in the Electrical Market Including Data’on 
Production, the Sales Outlook, Credits, Exports, the Metals and Other 
Conditions Affecting Cost, Supply and Demand 





ITH the increasing demand 
W\ throughout the United States 

for most of the electrical com- 
modities, a more healthy situation has 
come to the surface—one of steady 
prices and well balanced stocks on the 
jobbers’ shelves. The heavier business 
recorded in the Eastern territory two 
weeks ago is moving to the Southern 
territory, where a sharp pick-up is 
reported for all lines. Although con- 
ditions in Chicago and other centers 
of the Middle West are not satisfactory 
at present, manufacturers believe large 
business will be placed within the next 
two weeks. Improvement is reported 
along the West Coast, where prices 
have become steadier. 


Opportunities for Sign Business 
Are Great in Cities of All Sizes 


HE rate of increase in the use of 

electrical advertising through more 
and larger displays and the substitution 
of higher-wattage lamps in already ex- 
isting sockets was, previous to last year, 
about 15 per cent annually. A much 
faster growth has evidenced itself dur- 
ing 1922. This has been due to two 
major influences—first, publicity man- 
agers are appreciating more fully the 
many advantages and the comparative 
efficiency of this medium and are appro- 
priating a constantly growing part of 
their advertising budget to it; second, 
central-station commercial managers 
are realizing more generally the desir- 
able and profitable nature of the elec- 


trical advertising load and are joining 
in organized stimulation of the field. 

The opportunity for promoting elec- 
trical advertising is clearly brought out 
by surveys conducted through the co- 
operation chiefly of the Lighting Sales 
Bureau of the National Electric Light 
Association. One hundred and twelve 
central stations assisted by furnishing 
detailed information from their cities, 
and sign manufacturers from thirty 
other cities did likewise. These sur- 
veys reveal the facts regarding elec- 
trical advertising development in 143 
cities in the United States, with an 
aggregate population of 6,300,000. In 
addition to showing the relative popu- 
larity of different forms of displays, 
the distribution of the load by lamp 
sizes and the demand by various classes 
of consumers, these surveys bring out 
the following fundamental facts: 


1. The opportunity for development is 
relatively the same in cities of all sizes. In 
large cities and small cities organized sales 
effort has succeeded equally well in pro- 
moting a high per capita use of electrical 
advertising, and it is also true that lack of 
stimulation has everywhere resulted in a 
lower use of this medium. 

2. The opportunity exists in all sections 
of the country. Again it is found that 
North, East, South and West respond en- 
thusiastically wherever organized effort is 
made. 

3. In industrial and commercial cities, 
trading centers or agricultural districts, 
summer and winter resorts, in cities of all 
types, this medium is effective and has 
been used extensively whenever vigorously 
offered. 

4. The actual development in _ specific 
cities of all sizes, types and districts, how- 
ever, does vary enormously, depending upon 
the promotional effort put forth. The aver- 
age development is equivalent to 34 watts 
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per inhabitant, corresponding to about 5 
kw.-hr. annually. Some cities report only 
0.1 watt per inhabitant while others show 
10 watts per inhabitant, or more. If the 
development of all cities is brought up to 
that already obtaining in the best 10 per 
cent the central-station revenues from 
electrical advertising will be increased from 
its present figure of $15,000,000 annually 
to $35,000,000. 


The 250,000 electrical displays in the 
United States consist of: 








Exposed lampsigns..........-...+++00+5 112,000 
Inclosed lamp signs....... bed. elena Golde 81,000 
Bulletin and poster boards............... 50,000 
Building outline and marquis lighting...... 7,000 
EA ena ce Pe hese d ee roe tes diets tb 250,000 








The 15,000,000 sockets have the fol- 
lowing lamps: 








Per Cent Per Cent 
Lam of oO 
Size, Total No. of Kw. Total 
Watts Lamps Lamps Connected Wattage 
5 39.2 5,860,000 29,300 14.8 
10 43.8 6,680,000 66,800 33.2 
15 3.0 448,000 6,700 3.4 
25 7.4 1,108,000 27,600 14.0 
40 0.5 81,000 3,240 1.6 
50 3.2 471,000 23,500 2 
60 0.3 38,000 2,280 1.1 
75 0.6 89,000 6,700 3.4 
100 1.5 160,000 16,000 8.0 
150 0.2 34,000 5,100 2.6 
200 0.3 52,000 10,400 ae 
24 0.2 24,000 1,200 3.0 
250 and 
larger 
wweel 3... 15,005,000 198,820 


The largest display has a connected 
load of 300 kw. and has 20,000 sockets, 
the average display has a connected 
load of 800 watts and has 60 sockets, 
and the smallest display has a con- 
nected load of 25 watts and has 1 
socket. 

The chief users of electrical advertis- 
ing in the country as measured in num- 





ber of sockets connected are thus 
classified: 
No. of 
Lamps 
1. Theaters (motion-picture and _legit- 
imate)..... 2,680,000 
2. Automotive (sales offices, garages, cil 
en tg oe ak ie ermie' SiN 9 1,500,000 
3, Restaurants (cafes, lunch rooms, etc.) 1,290,000 
4. Clothing (stores, t: ail irs, cleaners, ete.) 1,280,000 
5. Hotels (rooming houses, etc.)......... 1,260,000 
6. Banks (investment houses, etc.)....... 780,000 
Wa... ac Peltor; Vaehiake ps esas ss 700,000 
8. Shoes (stores, repair, etc.). 385,000 
All others...... 


5,000,000 


Quality Signal Systems 
Gain Control 


RESENT sales of signaling sys- 

tems show a large increase over 
those of six months ago, according to 
reports just received from seven lead- 
ing manufacturers. Influences con- 
tributing to this healthier business are 
increased confidence in the continuance 
of general prosperity and the greater 
appreciation of the value of “quality” 
signaling systems for improving the 
management of many kinds of business. 
A large element of this increased ap- 
preciation lies in the acceptance of re- 
liable systems by office organizations of 
all kinds, whereas in the past the prin- 
cipal consumption of equipment for 
such service has been by industrial 
organizations. 

Large manufacturers of signaling 
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systems also attribute the increased 
volume of sales to the fact that they 
have held strictly to their policy of put- 
ting out merchandise of high quality, 
maintaining standard prices and as far 
as possible protecting the dealers 
against price cutting. Some of these 
makers are not hesitant in saying that 
they have turned down a lot of orders 
from people who they knew would cut 
their prices. In order to keep on firm 
ground, they need to stand on a stand- 
ard policy, protect customers and sell 
guaranteed products. 

Deliveries of steel are easier than 
they were three months ago and a 
little better than normal. Brass is 
longer than in normal times, but it is 
believed this condition will improve. 
Steel prices possibly will change if 
labor conditions do not improve in the 
steel mills. Brass prices, of course, are 
fluctuating from week to week, but it is 
believed that they are at or near their 
high point now. 

Prices generally are firm, and these 
makers of systems for wide extension 
do not contemplate changes during the 
next five months; however, the price of 
one leading manufacturer’s unit will 
soon be increased from $100 to $125 
in order to restore the proper price, 
cut a year or so ago without warrant 
in the idea of this being a necessary 
concession to competitive conditions. 

Deliveries of the products are 
somewhat behind sales, but manufac- 
turers expect to have normal shipping 
schedules by Oct. 1. 

Producers of bells, buzzers, small 
telephones and the more simple signal- 
ing systems say their sales have shown 
a consistent increase during the last 
six months but not to the extent they 
had anticipated. These makers are in 
a position to make prompt deliveries 
and have no difficulty in getting quick 
deliveries on raw materials. They 
anticipate a good business during the 
coming season and feel that the better 
class of dealers are about through with 
handling merchandise which is being 
continually cut in price because of its 
refusal by the consumer. In the opin- 
ion of these makers, this business is 
gradually becoming stabilized and the 
more worth-while trade is settling 
down to those standard lines which it 
feels to be thoroughly reliable. 

As to the outlook for the general 
market for both signaling systems for 
wide extension and small systems for 
offices, factories and residences, no 
radical changes for the better are 
anticipated until the labor situation in 
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this country shall have improved. Th 
manufacturers feel that building i: 
being retarded through the building 
trades which are demanding excessiv: 
wages, and consequently only such 
buildings are going up as are abso- 
lutely necessary or those which wil! 
produce very large rates to the owners, 
who can therefore afford to pay exces- 
sive wages. On this account they feel 
that existing building conditions are 
just normal, whereas in order to catch 
up with the country’s delayed building 
program considerably more construc- 
tion should be under way. As soon as 
the labor situation is straightened up 
the business in signaling apparatus 
should increase at least 100 per cent, 
the manufacturers believe, and until 
that situation is improved, they do not 
look for much change from present 
orders. 


Tape Market Reflects 
Sharp Competition 


ALES of adhesive tape display con- 

siderable price irregularity as the 
fall opens, and recent business has been 
marked by acute competition among 
some of the late comers into the manu- 
facturing field. A good deal of tape 
has moved during the past few months 
on price levels which some authorities 
regard as inadequate to yield a profit 
on total costs of production and selling. 
Some material of what might be called 
sub-standard quality has gone into the 
hands of buyers on a price basis which 
won the business without much regard 
to other considerations, but it is very 
significant that week before last two 
formerly long-established customers of 
a representative producer of high-grade 
tape returned to the “fold” upon the 
“quality” appeal. Slowly the fallacy of 
the idea that “tape is tape” is pene- 
trating the buying public. 

Deliveries are satisfactory and con- 
siderable production for factory stocks 
is in progress. Raw materials are in 
good supply, and in some quarters the 
opinion is held that firmer prices for 
cotton and rubber may be expected this 
fall. Other producers anticipate little 
change before the year ends, but re- 
ports of the cotton-crop status incline 
toward the probability of this ma- 
terial being quoted at higher levels 
before long. Wages are still high, and 
one large manufacturer has recently 
put a 10 per cent advance into effect. 
First-class help is rather hard to ob- 
tain in sufficient numbers. On _ the 


whole, the total volume of business has 





BoM ew PONE BOOT... sieesse cece cceccrviere 
Cold finished shafting, per lb 
Brass ri ds, p EEE SN a 
Solder (haifa ot half), perlb......... 

Cotton waste, per lb................ 
Washers, cast iron (}-in.), per 100 lb.. ame 
Emery, disks, cloth, No. 1, 6-in. diameter, per 





ee 


COCO H OSES HEE HEEL He Heese eeeeeses 


Machine oil, per gal.. 
Belting, leather, medium, Sc | 
Machine bolts, up to I-in. x 30-in., off list. 


Comparative Prices of Station Supplies 














Current Price Four WeeksAgo One Year Ago 


$0. 0337 $0. 0337 $0.0285 
0.0433 0.0428 0.0373 
0.17 0.1741 0. 1666 
0.276 0.276 0.2283 
0.1225 0.1231 0. 1458 
4.66 4.06 4.00 
3.08 3.08 2.%6 
0.575 0.349 0. 36 
37% 37% 443% 
495% 442% 534% 
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veen considerably below the productive 
capacity of representative manufac- 
turers for some months, but the opinion 
is expressed in several offices that an 
increased volume of sales is to be looked 
for this fall, and in one instance at 
least it was declared that perceptible 
improvement has lately set in. 


Eastern Business Is Increasing 
from Week to Week 


ASED on general conditions, the 

outlook for the fall trade in Eastern 
electrical circles continues excellent and 
the present volume of business tends 
to increase from week to week. Jobbers 
have been buying from hand to mouth 
all summer, and considerable pressure 
is now being felt by appliance manu- 
facturers to meet late fall requirements. 
Central-station outputs are gaining fast, 
and extensive investments in plant ex- 
pansion are under way or slated for the 
near future. 

Low water has prevailed for many 
weeks in the hydro-electric plant dis- 
tricts, so that unusual demands are be- 
ing made upon the steam stations of the 
interconnected systems. Prices are un- 
steady, especially in the wire and wir- 
ing-device markets. The demand for 
textile motors is fair, and the sale of 
toasters has boomed during the past 
fortnight. The metal-working industry, 
woolen manufacturers, general building 
and the paper trades report vigorous 
activity. An enormous amount of new 
residential business is being added by 
electric utilities this fall. 


Middle West Business 
Continues Sluggish 


LECTRICAL business still remains 

rather sluggish and spotted in Mid- 
dle Western territory. Jobbers have 
not begun to buy their fall merchandise 
as yet, and with the exception of socket 
appliances, radio and cable no unusual 
sales have been reported. The unusu- 
ally cold weather has stimulated the 
sale of electrical heaters. Radio sales 
are increasing and jobbers are laying 
in their fall supplies. Interest is grow- 
ing for this type of equipment now that 
long-distance reception is increasing. 
One large utility placed some very large 
cable orders this week. The demand 
for construction materials, such as pole- 
line hardware, poles and insulators, is 
fair. Building activity has slackened 
somewhat. 


Pacifie Coast Prices Steadier; 
Conduit Stocks Are Heavy 


BETTER week is reported, with 

greater buying from all classes of 
Customers. Prices are steadier, even 
copper showing less wavering. It looks 
as though the period of cautious buying 
Will be followed by a period of necessary 
replenishment of stocks. Some heavy 
schedule-material orders are reported. 
_Lead-covered cable in small and me- 
dium sizes is moving nicely, probably 
because of increased activity among 
lumb: camps and mines. Local conduit 
Stocks are high because of decreased 
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building of the larger type following the 
buying flurry of the spr:ng. The Japa- 
nese catastrophe is reflected both for 
good and evil in California. Lumber 
companies are overwhelmed with orders. 
All rice stocks and crops of the Sacra- 
mento Valley are sold out, but, on the 
other hand, the forty-five-day steamer 
embargo in favor of the shipment of 
relief material will seriously affect reg- 
ular export business. 


Southern Jobbers Report Sharp 

Pick-Up in All Lines 

OBBERS report a sharp pick-up in 

all electrical lines. Heating appli- 
ance sales are showing up well, espe- 
cially flatirons, and one of the largest 
jobbers states that his stocks of the 
3-lb. type have been almost depleted. 
This latter fact is attributed to the in- 
crease in travel and to the fall opening 
of women’s colleges. The more prom- 
inent electrical dealers have announced 
their intention of discontinuing the 
boudoir and _ inexpensive floor-lamp 
lines, though they will continue to carry 
conservative stocks of the more expen- 
sive type of portables. The discontinu- 
ance also applies to electrical toys and 
specialties, no orders having been placed 
to take care of the holiday demand. 
This is due to the keen competition and 
price cutting by department and fur- 
niture stores. 

Building permits in Atlanta for 
August totaled $1,361,460, this being 
considerably under the total for the 
prior month, but it is accounted for by 
the fact that this amount is almost 
entirely for residential construction—no 
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large apartment houses being included. 
Building permits for the Southern 
States, however, show an increase of 
more than $1,000,000 over July. Con- 
tractor-dealers report that house-wiring 
activities are 20 per cent in excess of 
this period last year. This is somewhat 
the reflection of the activities of man- 
ufacturers’ representatives, which have 
resulted in the large majority of the 
more prominent architects adopting a 
more liberal attitude toward the speci- 
fication of convenience outlets in all 
new houses. A consequent further in- 
crease in the demand for house-wiring 
materials should come and should pave 
the way for larger appliance sales in 
the near future. 


The Metal Market 


OPPER sales are moderate, and a 
further reduction to 13.62% cents is 
reported. Foreign business is still 
quiet, and producers are watching 
European developments as the pros- 


a a —— — — 


NEW YORK METAL MARKET PRICES 








Sept.12,1923 Sept.19,1923 
Cents per Cents per 
Pound Pound 
Copper, electrolytic. . . 13.75 13.624 
Lead, Am. 8S. & R. price 6.75 6.75 
Antimony... .. sie 7.50 7.50 
Nickel, ingot......... 27.00 to 32.00 27.00 to 32.00 
Zinc, spot........ 6.50 6.50 
Tin, Straits... .. 41.75 42.00 


Aluminum, 98 to 99 
per cent... 25.00 to 26.00 26.00 to 27.00 





perity of their industry is involved in 
the demand for the metal abroad. The 
lead market is stronger than it was 
last week. Sales of zine are fair at 
practically unchanged prices. 


Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealet, Including Important Orders 
and Contracts for Apparatus and Equipment 











Post-Glover Company Appointed 
General Electric Distributor 


Frank D. Van Winkle, president of 
the Post-Glover Electric Company, Cin- 
cinnati, announces the firm’s appoint- 
ment as a distributor of the General 
Electric Company. This new connec- 
tion will not affect the ownership or 
management of the company’s busi- 
ness, and there will be no changes ex- 
cept those which come with increased 
facilities. On Sept. 12 the firm com- 
pleted its thirty-first year. 





Award $1,000,000 in Equipment 
Orders for Kearny Factory 


Contracts aggregating $1,000,000 
have been placed for manufaéturing 
machinery and equipment to be used in 
the cable and telephone switchboard 
works that the Western Electric Com- 
pany is erecting on its Kearny (N. J.) 
property, it was announced by the com- 
pany this week. Ten piledrivers are 
at work on the construction of the new 
1,600-ft. bulkhead. Present plans call 


for the employment of 600 men on the 
sixty-acre tract next fall. This will 
be the first contingent of the 30,000 em- 
ployees who will work in the first group 
of buildings in the Kearny works. 





Large Automatic Motor-Generator 
Set Ordered from Westinghouse 


The Westinghouse Electric & Manu- 
facturing Company has received an 
order from the Union Electric Light & 
Power Company of St. Louis for a 
three-unit 3,750-kw. automatic motor- 
generator set, said to be the largest 
set of its type yet built. All the parts 
of the machine are standard and have 
been built for manual operation, but 
complete automatic operation has here- 
tofore been used only with smaller ma- 
chines. The set will be used to supply 
current to the Edison system of the 
company in the downtown districts. 

The set consists of a synchronous 
motor and two 1,875-kw. generators, 
one mounted on each side of the motor 
and all mounted on the same bedplate. 
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The alternating-current supply is at 
13,200 volts, three-phase, 60 cycles, and 
the motor is wound for this voltage. The 
generators are for two-wire operation 
at 250 volts direct-current excitation 
for the motor, and the two generators 
will be supplied from a direct-connected 
exciter. The two generators will be 
connected in parallel and will be oper- 
ated as a single unit. 
——_—_> —_—_— 


Walter Roycraft Now in Kelly 
Construction Company 


Walter Roycraft has purchased the 
interests of Harry Johnson in the Kelly 
Construction Company, Chippewa Falls, 
Wis., which is engaged in electrical con- 
struction and ornamental street-light- 
ing system installation work. He has 
also been chosen to succeed Mr. Johnson 
as vice-president of the company. Mr. 
Roycraft in the past seventeen years 
has been connected with the Chippewa 
Falls Water Works & Lighting Com- 
pany and its successors, the Chippewa 
Valley Electric Railway Company and 
the Kelly Construction Company. 





Electrical Equipment for Ventila- 
tion of South Hills Tunnel 


The contract for electrical equipment 
to be used for ventilating the new 
Liberty Tunnel under Mount Washing- 
ton, Pittsburgh, has been awarded to 
the Westinghouse Electric & Manufac- 
turing Company by the Booth & Flinn 
Company, Ltd., contractors for the 
tube. 

Work on the equipment will be 
started immediately at the main works 
of the Westinghouse company at East 
Pittsburgh. The equipment contracted 
for includes two 200-kw. synchronous 
converters, transformers, two 300-kw. 
synchronous converters, eight 40-hp. 
direct-current motors to drive fans, 
eight 85-hp motors, direct-current- 
drive fans, one 10-kw. motor-generator 
set, distributing transformers, street- 
lighting fixtures, complete separate 
parts of motors, rotors and switch- 
board. 





Merger of Vehicle Equipment 
Firms Under Con:ideration 


Proposals are under consideration by 
directors of the American Bosch Mag- 
neto Company for the merger of Gray 
& Davis, Inc., Cambridge, Mass., with 
the Bosch organization. Both concerns 
manufacture starting and lighting 
equipment for motor-vehicle service, 
and at present the Bosch company is 
acting as selling agent for the output 
of the Cambridge company. 

Business is increasing rapidly with 
each company, both the Springfield and 
Cambridge plants being actively en- 
gaged in production. Recent large 
gains in Gray & Davis orders have 
raised the problem of increasing pro- 
duction facilities, and it is believed 
that if the two concerns unite, more 
effective distribution of manufacturing 
orders can be accomplished. 
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Repeat Orders Are Feature of 
Demand for Fault-Locaters 


J. F. Beedle, engineer of the Lundin 
Electric & Machine Company, Boston, 
in commenting last week upon market 
conditions stated that recent purchases 
of electric fault-locating equipment of 
the interrupter type exhibit a marked 
tendency toward repeat ordering. The 
larger systems are finding it helpful in 
the work of rapidly locating and re- 
moving distribution system troubles to 
assign fault-locating apparatus units 
on a divisional basis in order to secure 
greater mobility of service during 
emergencies. The Edison § Electric 
Illuminating Company of Boston has 
about two dozen of these sets. The 
Malden (Mass.) Electric Company, the 
Philadelphia Electric Company and 
the Commonwealth Edison Company, 
Chicago, have lately added to their 
original equipment, and during the past 
year or thereabouts a number of 
foreign shipments have been made, 
including some to Belgium and Japan. 


The Orient has figured in recent 
inquiries. 
Mr. Beedle stated that no price 


changes have taken place during the 
past year, and that while this class of 
equipment is not sold on a staple “over- 
the counter” basis, the market appears 
stable and interest in the problems of 
fault location is growing. Recent de- 
velopments in this field include the 
design and manufacture of a new 
amplifier and sector coil for increased 
efficiency of trouble detection. 





No American Manufacturers Bid 


for Alaska Cable Order 


Acting Secretary of War Davis an- 
nounced on Sept. 17 that the department 
has purchased a complete Alaska cable 
outfit in England, paying $1,244,000 for 
1,8063 miles of cable. Secretary Davis 
said it was necessary to make the pur- 
chase in England because there were 
no bidders from this country when the 
cable was advertised for. 

The War Department will use its 
mine layer, the Delwood, for transport- 
ing the cable to this country, thereby 
saving $300,000. Delivery will be made 
in seven months. 





B. Joseph Joins Alt-Le Firm 


Announcement is made that B. 
Joseph, formerly purchasing agent for 
the Peerless Light Company, New York 
branch, has joined the Alt-Le Light- 
ing Fixture Company, 262 Bowery, New 
York City, in a general executive ca- 
pacity. 





Vye-Smith Company Adds to Line 

The Vye-Smith Company, Boston, 
has been appointed New England dis- 
tributor for the “Marion” line of elec- 
trical heating appliances manufactured 
by the Rutenber Electric Company, 
Marion, Ind., and for the “Union” re- 
newable-fuse line manufactured by the 
Chicago Fuse & Manufacturing Com- 
pany. 
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The Acme Wire Company, Ney 
Haven, Conn., has closed its Clevelan: 
office and has opened its Detroit offic: 
at Room 808 Kresge Building, in charg: 
of J. T. Crippen. 


The Logan Cut-Out Switch Manu. 
facturing Company, Logan, W. Va., re- 
cently formed with a capital of $100,000 
to manufacture electric switches, has 
preliminary plans under consideration 
for the erection of a new local plant. 
Pending its establishment production 
will be carried on at the works of the 
West Virginia Grinding & Machine 
Shops, Huntington, W. Va. William 
Abraham is president. 

Fairbanks, Morse & Company, Chi- 
cago, manufacturers of motors, elec- 
trical and mechanical equipment, etc., 
have acquired a large tract of land at 
Indianapolis heretofore used by the 
county workhouse and will utilize the 
property for proposed additions to their 
local plant, for which plans were pro- 
jected initially a number of months ago. 
The complete expansion, to be carried 
out over a period of time, will cost in 
excess of $10,000,000. 


The Aladdin Lamp Company, Muncie, 
Ind., manufacturer of electric lamps, 
has tentative plans for the rebuilding 
of the portion of its plant destroyed by 
fire Sept. 5, with loss estimated at 
$18,000. George Spencer is president. 

The Champion Switch Company, 
Toledo, Ohio, has filed a copy of its 
certificate of incorporation in the office 
of the Secretary of State at Albany 
and will enter New York State, with its 
office and principal place of business 
at 550 Abbott Road, Buffalo. W. L. 
Stinson is agent for the corporation, 
which will engage in the manufacture 
of switches and electrical appliances. 
It is capitalized at 1,000 shares of pre- 
ferred stock of $100 par value and 
2,000 shares of common, no par value. 


The Electric Boiler Corporation, Cam- 
bridge, Mass., manufacturer of electric 
household water meters, A. F. Graham 
sales manager, announces the appoint- 
ment of M. C. Brown, Framingham, 
Mass., and A. R. MacLeod, Taunton, 
Mass., as agents. 


The General Electric Company is per- 
fecting plans for expansion at its plant 
at Bridgeport, Conn., to include a num- 
ber of new lines of production. A de- 
partment will be established for the 
manufacture of rubber-covered wire, 
while armored cable, armored hose, 
flexible steel conduit and steel outlet 
boxes and covers will also be produced 
at the local works, transferring the 
departments from the plant at Masheth. 
Additions will be made in the working 
force to accommodate the expansion. 


The Electric Appliance Company, 
Dallas, Tex., has been organized with 4 
capital of $90,000 to take over and 
merge a local company of the same 
name and the Electric Specialty Com- 
pany. The new organization will 
manufacture and deal in electrical sup- 
plies and equipment. M. E. Martin is 
president and Charles L. Martin sccre- 
tary and general manager, 
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Foreign Trade Notes 


ED 


ELECTRIFICATION OF THE LEO- 
POLDVILLE-MATADI RAILROAD.—Con- 
ditions under which the Leopoldville-Matadi 
Railroad, in the Belgian Congo, will be elec- 
trified, according to the Belgian Minister of 
Colonies, Commerce Reports states, are as 
follows: It will be the first important rail- 
road in Central Africa to be electrified. 
Investigations made by the railroad com- 
pany have shown that 100,000 hp. can easily 
be developed and that there are unlimited 
reserves for extensions. For the electrifica- 
tion of the railroad it is estimated that 
30,000 hp. will be sufficient, at least in the 
beginning. The gage of the railroad is at 
present 75 cm., consequently the widening 
of the track will have to be undertaken be- 
fore any other work is begun. The cost of 
the electrification is estimated at 150,000,000 
francs. The government will make the neces- 
sary advances to the company for rebuild- 
ing the line and also for the electrification. 
The Belgian government and the colony 
together hold the majority of the capital 
stock of the company. 

JAPANESE PROMOTING USE OF 
DOMESTIC APPLIANCES.—The use of 
electric household appliances in Japan is 
increasing rapidly among the _ well-to-do 
classes, according to Commerce Reports. 
In Nagoya an American lady was recently 
engaged by the local power company to 
demonstrate to invited classes of Japanese 
women the use of the electric iron and the 
electrically driven sewing machine. 

NEW HYDRO-ELECTRIC PROJECT IN 
INDIA.—British .construction and electrical 
manufacturing interests have applied for 
license for the sole right to develop the 
water-power possibilities of the Pykara 
River, in the Nilgiris, and to utilize it for 
supplying electric energy to industries in 
the surrounding territory, according to the 
Caleutta Press. The necessary surveys 
have been made, and it is understood that 
plans contemplate transmission of the bulk 
of the power to the port of Calicut. 





Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

An agency is desired in Porto Alegre, 
Brazil (No. 7683), for wiring supplies and 
fixtures, 

Purchase and agency is desired in Dublin, 
Ireland (No. 7746), for advertising signs. 

Purchase and agency is desired in Dublin, 
Ireland (No. 7686), for cables and insu- 
ialors, 

Agency is desired in Amsterdam, Nether- 
lands (No. 7730), for electrical appliances, 
installation material, insulation material 
and novelties. 


Agency is desired in Amsterdam, Nether- 
lanus (No. 7780), for radio materials. 

Purchase and agency is desired in Dublin, 
Ireland (No. 7686), for farm-lighting 
plants, 

WATER-POWER DEVELOPMENT IN 
BAVARIA.—Plans are being carried out 
for the utilization of Bavaria’s water power 
in order to restrict to a minimum the use 
of coal for power production. The work is 
being done through a company organized 
for the purpose, known as the Bayernwerke 
Aktiengesellschaft. A 110,000-volt distribu- 
tion system is under construction, and a 
Bayurian superpower zone will be estab- 
lished to enable co-operation to be had 
Wit! existing steam and water-power 


planis, together with a more economical use 
of t surplus power. 

DUTCH ELECTRICAL TRADE AWAK- 
ENING.—Improvement in the Dutch elec- 


ric machinery trade is 
Consul-General G. E. Anderson, stationed 
att terdam. Substantial increases in the 
imports of generating apparatus and mis- 
cellaneous electrical materials occurred 
during 1922. Telephone and telegraph ap- 
Paratus imports also exceeded those of the 
prey Is year. 

EXTENSION OF INDO-CHINA LIGHT- 
ING SERVICE PLANNED.—Plans for the 


reported by 


ext ion of lighting service into new dis- 
tricts of Indo-China have been made by 
the Energie Electrique Indochinoise, ac- 
Cording to Consul Leland L. Smith, at 
Saig French Indo-China. This company, 


Which, has a monopoly for the furnishing of 
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electrical energy in Indo-China, has asked 
permission of the government to increase 
its capital from 4,000,000 francs to 10,- 
000,000 francs. 

RURAL ELECTRIFICATION FUNDS 
MADE AVAILABLE IN FRANCE,.—It is 
announced that a maximum of 600,000,000 
francs to be employed in the extension of 
electric service in the rural districts of 
France has been placed to the credit of the 
National Office of Agricultural Credit. 





New Apparatus and 
Publications 





SOCKET AND ATTACHMENT PLUG.— 
The Magnus Electric Company, 451 Green- 
wich Street, New York City, has recently 
developed the “Plugall” attachment plug. 
The company has also brought out a 
weatherproof socket, No. 54, especially 
adapted for outdoor advertising-sign work 
and outdoor lighting in general. 

ELECTRIC WASHING MACHINE. 
The Auto Parts Manufacturing Company, 
1915 West Fort Street, Detroit, has placed 
on the market the “Abso-Clean” washer. 
It operates on the vacuum-percolating prin- 
ciple and has a gas heater underneath the 
tub to heat the water. 

ELECTRIC IRONER. — The Utensils 
Company, 305 East Columbia Street, Fort 
Wayne, Ind., has brought out a new model 


ironing machine with a push-button con- 
trol. 


SCREWDRIVER ATTACHMENT FOR 
ELECTRIC DRILL. — The Independent 
Pneumatic Tool Company, 600 West Jack- 
son Boulevard, Chicago, has developed the 
“Thor” screwdriver attachment for electric 
drill. 

OIL-BURNING HEATING PLANT.—A 
new type of burner, known as the “Oil-O- 
Matic,” driven by an electric motor, has 
been brought out by C. U. Williams & Son, 
Bloomington, Ill. 

AUTOMATIC STARTERS FOR SYN- 
CHRONOUS MOTORS.—Bulletin No, 798 
issued by the Electric Machinery Manufac- 
turing Company, Minneapolis, gives engi- 
neering specifications, including wiring dia- 
grams and oscillographs, of its new auto- 
matic starters for synchronous motors. 

AIR FILTER.—The William Reed Engi- 
neering Company, 50 Church Street, New 
York City, is distributing bulletins Nos. 106 
and 107 describing the “Reed” air filter, a 
device for filtering air used in ventilating 
machinery, such as turbo-generators, trans- 
formers, ete. 

WAFFLE IRON.—A waffle iron with an 
expansion hinge has been placed on the 
market by Landers, Frary & Clark, New 
Britain, Conn. 

AUTOMATIC COMPENSATOR. — The 
Electric Controller & Manufacturing Com- 
pany, Seventy-ninth and Woodlawn Ave- 
nues, Cleveland, has developed a manual 
automatic compensator. ’ 

THERMAL RELAY. — The Automatic 
teclosing Circuit Breaker Company, Colum- 
bus, Ohio, has brought out a thermal relay 
to be used on control circuits not exceeding 
6 amp. at 125 volts or 3 amp. at 250 volts. 

ELECTRIC SOLDERING SET.—A sol- 
dering iron with a removable tip for radio 
and general home repair work has. been 
placed on the market by J. Thomas Rham- 
stine, 2152 East Larned Street, Detroit. 

REFLECTOR SCREEN. — A reflector 
screen for colored lighting in store windows 
has been developed by J. B. Timberlake & 
Sons, Jackson, Mich. 

STORAGE BATTERY. — A _ heavy-duty 
storage battery with Planté type positive 
plates has been placed on the market by the 
Lincoln Light Corporation, Grafton, Wis. 

BENCH DRILL PRESS.—The Burke 
Machine Tool Company, Conneaut, Ohio, 
has placed on the market a heavy-duty 
bench drill press of 12 in. size with a capac- 
ity up to * in. 

THERMOSTAT.—A thermostat “Mercoid” 
for refrigeration and oil burning equipment 
has been brought out by the Federal Gauge 
Company, 564 West Adams Company, Chi- 
cago. 








New Incorporations 





THE KICKAPOO RIVER POWER COM- 
PANY, Crawford County, Wis., has been in- 
corporated by E. E. Dillon and L. C. Fleck, 
Madison, Wis., and H. L. Seely and E. F. 
Woodard, La Farge, Wis., with capital 
stock of $25,000. 


oe 
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Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 


New England States 


PATTEN, ME.—The Katahdin Bilectric 
Company, recently formed, contemplates 
the installation of a plant and system for 
service in this section. Raymond D. Gard- 
ner is president. 

PORTLAND, ME. The Cumberland 
County Power & Light Company has tenta- 
tive plans for the construction of a sub- 
station on Congress Street, estimated to 
cost $50,000. 

BELCHERTOWN, MASS.—Plans are be- 
ing arranged for the installation of elec- 
trically operated pumping machinery in con- 
nection with a new waterworks system, 
estimated to cost $70,000. Brainerd & 
Brainerd, Palmer, Mass., are engineers. 

UXBRIDGE, MASS.—Plans are under 
consideration for the installation of elec- 
trically operated pumping machinery in 
connection with an addition to the water- 
works. 


Middle Atlantic States 


BUFFALO, N. Y¥.—Plans have been ap- 
proved for the installation of an under- 
ground conduit system for electric service 
in Eastwood Place; also for the installation 
of a luminous-arce lighting system on Ken- 
sington Avenue. 

BUFFALO, N. Y.—The New York Cen- 
tral Railroad Company will build a one- 
story transformer station on Deshler Street, 
near Bailey Avenue. 

BUFFALO, N. Y.—Bids will be received 
by the Superintendent of Light Houses un- 
til Sept. 24 for one oil-engine-driven elec- 
tric generator and one motor-driven air 
SS unit, as per specifications on 
file. 

BUFFALO, N. Y.—Plans are being per- 
fected by the Commissioner of Public 
Works for the extension of the lighting 
system, using underground conduits, on 
Franklin Street from Chippewa Street to 
North Street. 

BUFFALO, N. Y.—Bids will be received 
by Arthur W. Kreinheder, Commissioner of 
Publiq Works, until Oct. 23 for electrically 
operated centrifugal pumping machinery, 
with ten switchboard panels, instruments 
and auxiliary electrical equipment. The 
pumping units are to be: two, each with 
capacity of 75,000,000 gal. per day; one, 
45,000,000 gal.; one, 30,000,000 gal.; one, 
15,000,000 gal.; one, 8,500,000 gal... and one, 
3,500,000 gal. per day. Fuller & McClin- 
tock, 170 Broadway, New York, are consult- 
ing engineers. 

DERRINGER, PA.—The Pennsylvania 
Power & Light Company will construct an 
addition to its transmission system from 
Black Creek) Township for service at local 
coal properties. 

LE ROY, N. Y.—Plans for the installa- 
tion of an electric fire alarm system will 
be held in abeyance until the first of the 
year, when it is expected to ask for bids. 
Arrangements are being perfected for re- 
building the local electric lines. 

NEW YORK, N. Y.—Bids will be called 
at once by the United States Navy Pur- 
chasing Office, South and Whitehall Streets, 
for 100 ammeters. (N.S. A. Req. 826). 

ORCHARD PARK, N. Y.—Plans are 
under consideration for the installation of 
electrically operated pumping machinery at 
the proposed municipal waterworks, esti- 
mated to cost $215,000. 

PORT JERVIS, N. Y.—The Orange 
County Public Service Company has issued 
notes for $550,000, the proceeds to be used 
for the purchase of the Orange County 
Public Service Corporation and the Orange 
County Hydro-Electric Corporation, includ- 
ing proposed extensions in transmission 
system. 

ALLENTOWN, PA.—The Pennsylvania 
Power & Light Company has secured per- 
mission to take over and consolidate the 
Excelsior Electric Light Company, Lock 
Haven Electric Light & Power Company, 
Lycoming Edison Company and the Wilkes- 
Barre Company. The purchase will involve 
$4,865,700. Extensions will be made in 
plants and systems, including the construc- 
tion of additional transmission lines. 
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LEWISTOWN, PA.—The Penn Central 
Light & Power Company has tentative 
lans under advisement for extensions and 

provements in its local plant and system. 

MIDDLETOWN, PA.—The Metropolitan 
Power Company, a subsidiary of the Metro- 
politan Edison Company, Reading, Pa., will 
install a 37,500-kva. turbo-generator and 
auxiliary electrical equipment for the ini- 
tial unit of its new steam-operated generat- 
ing plant on the Susquehanna River, for 
which superstructure work is under way. 
At an early date another generating unit 
of this same size will be installed, with an 
ultimate installation of 200,000 kw. Steel- 
tower transmission lines will be constructed 
for connection with affiliated companies. 
The project will involve more than $750,000. 


MOSCOW, PA.—The Moscow & Roaring 
Brook Electric Company, recently organ- 
ized, contemplates the construction of a 
transmission line. F. J. Doherty is treasurer, 


PHILADELPHIA, PA.—Electric power 
equipment will be installed in the ninee 
story plant addition now being erected by 
Stephen F. Whitman & Son, Inc., Fourth 
and Race Streets, manufacturers of confec- 
tionery, estimated to cost $750,000. Walter 
S. Sharp is president. 


PHILADELPHIA, PA.—Bids will be re- 
ceived by the Department of Public Works, 
City Hall, until Sept. 25 for an electrically 
operated pumping plant on Germantown 
Avenue for booster service. 

PHILADELPHIA, PA.—Work will com- 
mence on construction of a transmission 
line by the Philadelphia Electric Company 
to furnish service from its Somerset Street 

ower plant to the West Jersey & Seashore 
ailroad Company. The last-noted com- 
pany purposes to discontinue operations at 
its private power plant at Westville, N. J. 

YORK, PA.—The Yorkana, Crossroads, 
Winterstown, and North and East Hopewell 
Township Light, Heat & Power companies 
have been organized to construct and oper- 
ate transmission lines in the respective dis- 
tricts for which the companies are named. 
Charles E. Stees, York, is treasurer and 
representative for the organizations. 


BALTIMORE, MD.—The Consolidated 
Gas, Electric Light & Power Company has 
completed plans for the construction of an 
addition to its station on Hopkins Place, 
estimated to cost $65,000. 


FREDERICKSBURG, MD.—The Spott- 
sylvania Power Company has closed nego- 
tiations for the purchase of the Rappa- 
hannock Electric Light & Power Company 
and will merge the property. Plans are un- 
der consideration for expansion, including 
the construction of transmission lines. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureat of Supplies & Ac- 
counts, Navy Department, until Oct. 2, for 
one apron feeder and motor, for use at the 
Annapolis Naval Station (Schedule 1301); 
also, until Oct. 9, for 1,660 Ib. of magnet 
wire for the Mare Island Navy Yard 
(Schedule 1303), and, until Oct. 2, for radio- 
frequency transformers for the Washing- 
ton Navy Yard (Schedule 1307). 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer, United 
States Army, until Sept. 29, for telephone 
equipment, including thirty-four rectifier 
bulbs, twenty switchboard relays, 125 tele- 
phone condensers, 20 operators’ transmit- 
ters, 100 cable terminals and 50 cord ter- 
minals (Proposal PR 15663-2 CP); also, 
until Oct. 20, for a quantity of vacuum 
tubes, 50 watt, in lots of 2,000 and 3,000. 
(Circular PR 15482-1 CP). 


WASHINGTON, D. C.—Bids will be 
asked at once by the Supply Officer, Wash- 
ington Navy Yard, for three three-phase 
motors and three automatic starting com- 
pensators; also for four 60-cycle trans- 
formers (N. S. A. F. Req. 83). 





North Central States 


GRAND RAPIDS, MICH.—The United 
Light & Railways Company has _ issued 
bonds for $1,000,000, a portion of the pro- 
ceeds to be used for extensions and im- 
provements. 


MARYSVILLE, MICH.—A transmission 
line will be constructed here by the Ohio 
Edison Company, which recently took over 
the Springfield (Ohio) Light & Power Com- 
pany. Lines also will be built to Milford 
Center and Urbana. 


PONTIAC, MICH.—Electrie power equip- 
ment will be installed in the proposed local 
plant of the Fisher Body Company, General 
Motors Building, Detroit, estimated to cost 
$500,000. The company is a subsidiary of 
the General Motors Corporation. 

AKRON, OHIO—The International Lead 
Company will install substation and other 
electric power equipment in its proposed 
new plant unit, estimated to cost $500,000. 


ELECTRICAL WORLD 


The company is a subsidiary of the Ana- 
conda Copper Mining Company, 25 Broad- 
way, New York. 

CONNEAUT, OHIO.—Electric power 
equipment will be installed in the proposed 
plant to be constructed by the Graham 
Clay Products Company, 518 Guardian 


Building, Cleveland, estimated to cost 
$100,000. B. J. Graham is president and 
treasurer. 


TIFFIN, OHIO.—Plans have been au- 
thorized for the construction of a power 
plant at the local National Orphans’ Home, 
Junion Order United American Mechanics, 
estimated to cost $50,000. 

JASONVILLE, IND.—Plans are under 
consideration for the installation of elec- 
trically operated pumping machinery for a 
new waterworks system, estimated to cost 
$150,000. A Simms is engineer for the city. 


ODANAH, WIS.—The local electric light- 
ing and water systems, it is reported, have 
been purchased by the Ashland Iron & Mill- 
ing Company. Improvements, it is under- 
stood, are contemplated. 

WAUSAU, WIS.—The Wisconsin Valley 
Electric Company is planning to extend its 
transmission line to Stevens Point, Marsh- 
field and Stratford. 


PORTAGE, WIS.—Bonds for $90,000 
have been voted for extensions in the water- 
works, including the installation of elec- 
trically operated pumping equipment. Serv- 
ice will be furnished by the Wisconsin 
Power, Light & Heat Company. 

LE SUEUR, MINN.—Preliminary plans 
are under consideration for the construc- 
tion of a municipal electric plant. 

WASHINGTON, IOWA.—Plans are be- 
ing arranged for the installation of elec- 
trically operated pumping machinery in 
connection with a new waterworks station, 
estimated to cost $80,000. Arthur L. Mul- 
lergren, 555 Gates Building, Kansas City, 
Mo., is consulting engineer. 

AVA, MO.—Plans are under considera- 
tion for the installation of electric power 
equipment in connection with a proposed 
waterworks system. Elston, Axon & Rus- 
sell, Springfield, Mo., are engineers. 

CAPE GIRARDEAU, MO.—The Union 
Sash & Door Company contemplates the 
rebuilding of its plant and power house, 
recently destroyed by fire with loss esti- 
mated at $250,000. 


HOLDEN, MO.—Plans are under con- 
sideration for the installation of elec- 
tricially operated pumping machinery at 
the municipal waterworks, in connection 
with improvements, estimated to cost 
$65,000. 

MEXICO, MO.—The Illinois Power & 
Light Corporation has acquired the Mis- 
souri Utilities Company, operating at Mex- 
ico, Vandalia, Montgomery City and 
vicinity, and plans for extensions in the 
transmission system and plant improve- 
ments. 

MILLER, MO.—Plans are being prepared 
for the construction of a municipal elec- 
tric plant, to be operated in conjunction 
with a waterworks system. The Alexander 


Engineering Company, Woodruff Building, 
Springfield, Mo., is engineer. 
NEW LONDON, MO.—Plans are being 


considered for the installation of electrically 
operated pumping machinery in connection 
with a new waterworks system. W. B. 
Rollins & Company, Railway Exchange 
Building, Kansas City, Mo., are engineers. 

REPUBLIC, MO.—Plans will soon be 
prepared for the construction of a municipal 
electric power plant, for which bonds for 
$35,000 have been voted. W. M. Barron is 
mayor. 

CHADRON, NEB.—The Western Public 
Service Company has commenced the en- 
largement of its local power plant and will 
soon install additional equipment. The 
work will cost about $25,000. 


GRAND ISLAND, NEB.—Work is under 
Way on a new electric eee plant on 
the Platte River by the Central Power Com- 
pany, to cost about $750,000, and arrange- 
ments for equipment installation will be 
perfected at an early date. 


GREELEY, NEB.—Bonds have been au- 
thorized to erect a transmission line from 
Cedar Rapids to Greeley. 


STANTON, NEB.—The Nebraska Gas & 
Electric Company will build a transmis- 
sion line from its power plant at Norfolk, 
Neb. The local municipal electric power 
plant will be closed down. 


GOFF, KAN.—Plans are being consid- 
ered for the installation of electrically 
operated pumping machinery at the chal 
osed municipal waterworks. The Shockley 
Ongineering Company, Graphic Arts Build- 
ing, Kansas City, Mo., is engineer. 


KANSAS CITY, KAN.—A special elec- 
tion has been called Oct. 23, to vote bonds 
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for $2,000,000 for extensions and improve- 
ments in_the municipal light and power 
system. R. L. McAlpine is engineer. 


WINFIELD, KAN.—Electrically.  oper- 
ated pumping machinery will be installed in 
connection with proposed extensions and 
improvements in the municipal water plant, 
to cost about $112,000. H. P. Haynes, Win- 
field, is engineer. 





Southern States 


BETHEL, N. C.—Work will soon com- 
mence on a transmission line from Green- 
ville, N. C., and the installation of a local 
light and power system. Edward E. Wil- 
liams, Greenville, is engineer. 

CAMP LOOKOUT, N. C.—Bids will soon 
be called by the Bureau of Yards and 
Docks, Navy Department, Washington, 
D. C., for the construction of radio stations 
at the local naval property. (Specification 
4906.) 

WAYNESVILLE, N. C.—The Pigeon 
River Power Company has authorized plans 
for the construction of a _ hydro-electric 
power plant on the Pigeon River, vicinity 
of Waterville, with initial output of 50,000 
hp., to be increased with two additional 
units, each of the same capacity, at a later 
date, making an ultimate rating of 150,000 
hp. A _ steel-tower transmission line will 
be constructed to Asheville, N. C., and 
vicinity. Application has been made to the 
Federal Power Commission. Francis R. 
Weller, Mills Buildng, Washington, D. C., is 
engineer. 

WINSTON-SALEM, N. C.—The Blue 
Ridge Mica Company contemplates the con- 
struction of a power house in connection 
with a local plant, estimated to cost 
$250,000. 

GREAT FALLS, S. C.—Work will be 
commenced on the construction of a trans- 
mission line from the plant of the Republic 
Cotton Mills, Inc., to the local hydro-elec- 
tric station of the Southern Power Com- 
pany. Electric power equipment will be in- 
stalled in different departments of the mill. 

UNION, S. C.—The Consolidated Ice & 
Fuel Company will install electric power 
equipment to replace present steam-operated 
machinery. Plans are being completed. 
R. L. McNally is treasurer. 


PERRY, GA.—The Clinchfield Portland 
Cement Company, Kingsport, Tenn., will 
soon complete plans for its proposed cement- 
manufacturing plant and power house in 
this section, to cost in excess of $1,500,000. 


SAVANNAH, GA.—The Savannah River 
Lumber Company contemplates the con- 
struction of a power house in connection 
with a local mill. I. H. Fetty is president 
and general manager. 


TUSCALOOSA, ALA.—A committee has 
been appointed by the Chamber of Com- 
merce to make investigations relative to 
the installation of ornamental lighting in 
the business section of the city. 


MONTGOMERY, ALA.—Electric power 
equipment will be installed in the proposed 
local plant to be erected by the Gulf States 
Chemical & Refining Company, American 
Trust Building, Birmingham, Ala.,_esti- 
mated to cost $200,000. J. M. Gallalee is 
in charge. 

JACKSONVILLE, FLA.—Plans are under 
advisement for a bond issue of $350,000, 
a portion of the procéeds to be used for 
extensions and improvements in the municl- 
pal lighting system. 

LAKE WORTH, FLA.—Work will be 
commenced on the installation of a municl- 
pal electric lighting plant, estimated to 
cost about $30,000. 

CHATTANOOGA, TENN.—The_ Kelleys 
Ferry Coal Company, 322 First National 
Bank Building, plans for the installation of 
electric power equipment and mining ma- 
chinery at its properties. W. J. Nixon 1s 
president. 

COOKEVILLE, TENN.—Plans are under 
consideration for the installation of elec- 
trically operated pumping machinery in 
connection with extensions and improve- 
ments at the municipal waterworks and 


BIRDELL, ARK.—The Central Power & 
Light Company, St. Louis, Mo., contem- 
plates the construction of a hydro-electric 
power plant on the Spring River, with 
transmission system, estmated to cost about 
$500,000, including improvements in existing 
system. 


MURFREESBORO, ARK. — A_ power 
house will be constructed at a proposed 
stone quarry and crushing plant, for which 
plans are being prepared by the Henricl- 
Lowry Engineering Company, 1222 Com- 
merce Building, Kansas City, Mo. ches 
owner’s name is temporarily withheld at 
will be announced later. The plant W! 
cost in excess of $80,000, with equipment. 
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WELSH, LA.—Plans are being perfected 
the construction of an addition to the 
inicipal electric plant, cost about $20,000. 
OKLAHOMA CITY, OKLA.—The Law- 
n-Duncan Electric Company has ar- 
ranged for a change of name to the South- 
stern Light & Power Company. Exten 
sions and improvements are planned, 
WELCH, OKLA.—The proposal to grant 
a franchise to the Empire Electric Com- 
pany, Joplin, Mo., has been approved by the 


voters. The County Commissioners have 
eranted the company permission to erect 
a high-tension transmission line from the 
Ottawa County line to Welch, and thence 


to Hudson, 
STRAWN, TEX.—Electric pumping ma- 
hinery will be installed in connection with 
installation of a waterworks system, 
estimated to cost $150,000. 
WYLIE, TEX.—Plans are 
dered for the installaton of 
operated pumping machinery in 


being con- 
electrically 
connection 


with a waterworks system, estimated to 
cost $50,000. The Municipal Engineering 
Company, Praetorian Building, Dallas, Tex., 


is engineer. 
a 


Pacific and Mountain States 


CARLISLE, WASH.—The Carlisle-Pan- 
nell Lumber Company, Okalaska, Wash., 
plans for the construction of a local mill 
and power house to replace its plant re- 
cently destroyed by fire. 

OLYMPIA, WASH.—tThe Fir Tree Lum- 
ber Company plans for the rebuilding of 


its mill and power house, recently destroyed 


by fire with loss estimated at $250,000, in- 
cluding equipment. 

SPOKANE, WASH.—Plans are under 
consideration for the installation of elec- 


trically operated pumping machinery in con- 
nection with extensions in the municipal 
waterworks, estimated to cost $139,000. 
CHINO, CAL.—Steps are being taken for 
the construction of an ornamental lighting 
system on D Street, between Fifth and 
Ninth Streets; on Riverside Drive, between 
Fifth and Ninth Streets, and on Sixth Street, 


between Riverside Drive and Chino Avenue, 
with underground conduits. M. L. Birnie 
is city clerk. 

MONTEREY, CAL.—The Coast Valley 
Gas & Electric Company has issued bonds 
for $250,000, a portion of the proceeds to 
be used for extensions and improvements. 

LONG BEACH, CAL.—The Pacific Coke 
& Coal Company, recently organized as a 
ubsidiary of the Pacific Steel Company, 
San Francisco, plans for the construction 
of a power plant in connection with its 
proposed local steel works, estimated to 


cost in excess of $1,500,000. 
LEWISTON, IDA.—Bids will be received 


by the City Controller until Oct. 10 for 
five motor-driven horizontal centrifugal 
pumps, with switchboard panels, starters 


nd miscellaneous electrical 


‘ equipment, to 
be used in 


connection with a new water- 
works system, for which bids will be re- 
ceived at the same time. The Bruns & 
McDonnell Engineering Company, 402 Inter- 
tate Building, Kansas City, Mo.,_ is 
engineer, 

BUTTE, MONT.—Electric power equip- 
ment will be installed in the proposed addi- 
tion to be constructed to the wire mill at 
the plant of the Anaconda Copper Mining 
Company, estimated to cost close to 
$100,000 


RENO, NEV.—Plans are 
r the construction of a 


being perfected 
hydro-electric 


¢ 


pi r plant in the vicinity of Indian 
Springs, with irrigation system, estimated 
to cost $500,000. Ira McFarland, former 
De State Engineer, is in charge of the 

DENVER, COL.—The Midwest Refinine 
Company is arranging an appropriation of 
ub $5,000,000, for the electrification of 
ts properties in the Salt Cree’: oil fields, 
including an electric generating plant at 
SI yn, about 6 miles distant. 

DENVER, COL.—The Colorado Public 
Ser Company has issued bonds for 


$5 000 


use for 


a portion of the proceeds to be 
extensions and improvements. 





Canada 
B. C.—The Yellow Fir Lum- 


DUNCANS, 


ber 


mpany plans for the installation of 
ek power equipment in connection with 
the lilding of the portion of its local 
mil ently destroyed by fire with loss 
esti ed at about $85,000. 
OTTAWA, QUE.—The Ottawa & Hull 
Pow Company has_ issued bonds for 
$2.5 10, a portion of the proceeds to be 


extensions and improvements. 
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Electrical 


Patents 


Announced by U. S. Patent Office 





1923) 


Box CoNNEcTOR; B. E. Getchell, 


(Issued Aug. 28, 
1,466,361. 


Plainville, Conn. App. filed Dec. 5, 1921. 
Tubular trough for inclosing wires be- 
tween meter cabinet and switch box. 
1,466,364. SELF-COOLED ELEcTRIC MOoTOR; 
R. A. Ilg, Chicago, Ill. App. filed Aug. 
4, 1921. Cooling air passes through 


field on 
1,466,375. 
Haskins, 


to armature. 
TROLLEY SAFETY CLUTCH; W. B. 
Independence, Mo. App. filed 


Aug. 138, 1921. For trolley pole rope. 

1,466,389. HEATER OR VAPORIZER; I. E. 
Aske, Duluth, Minn. App. filed May 17, 
1921. For automobile manifold. 


1,466,406. PREHEATER AND 
MacDonald, Oakland, Cal. 


MIXER; J. B. 
App. filed Jan. 


238, 1922. For internal-combustion en- 
gines. 

1,466,419. MEANS FOR MAINTAINING THE 
Focus oF Arc PrRoJeEcTorRS; P. R. Bassett, 
Brooklyn, N. Y. App. filed Oct. 15, 1918. 
Flame automatically kept in focus. 


SELF-INDUC- 
Brussels, 


1921. 


1,466,441. HIGH-FREQUENCY 
TION CoIL; Edouard Binard, 
Belgium. App. filed Aug. 27, 
Method of winding coils. 

1,466,448. ANNUNCIATOR OR INDICATOR SYS- 
TEM; S. Katz, New York, N. Y. App. 
filed July 22, 1921. Electromechanical 
mechanism. 

1,466,471. TIME-CONTROL 
Db. W. Driscoll, 


SYSTEM } 
App. filed 


SIGNAL 
Villanova, Pa. 


April 27, 1923. Bell-ringing system for 
hotels, S¢ hools, etc. 
1,466,479. INDICATING Device; E. F. Pot- 


ter, Chicago, Ill. App. filed Oct. 2, 1922. 
Lamp on radiator temperature indicator 
goes out if any other light on automobile 
does. 
1,466,497. 


INDIRECT-LIGHTING FIXTURE ; 


A. Wood, Dearborn, Mich. App. filed 
Sept. 25, 1920. 

1.466,503. ELECTRODE HANDLER; A. W. 
Gregg, Chicago, Ill. App. filed July 16, 


1921. 
1,466,529. 
Dayton, 


Control apparatus for electrodes. 
IGNITION SysTEM; John H. Hunt, 
Ohio. App. filed April 2, 1921. 
Shower ignition for engine starting. 
1,466,537. Lock; C. M. McCarthy, Norfolk, 
Va. App. filed Feb. 18, 1922. Elec- 
trically operated lock for automobiles. 


1,466,541. RECTIFIER FOR ELECTRIC CUR- 
RENTS; Montford Morrison, New York, 
N. Y. App. filed April 12, 1921. Me- 
chanical rectifier. 

1,466,582. PLATING MACHINE; William 
Dietzel, Merrick, N. Y. App. filed Feb. 


18, 1920. Spiral trough 
articles during plating. 
1,466,584. PowrrR TRANSMISSION 
TRIC BRAKING; Peter Ww. 
Schenectady, N. Y. App. filed Nov. 
1922. For electric locomotives. 
1,466,587. WrLDING PROCESS AND 
Cc. H. Hollup, Milwaukee, Wis. 
filed Dec. 29, 1917. Welding 

types of steel together. 

1,466,603. ELECTRIC FURNACE APPARATUS 
AND METHOD OF OPERATING THE SAME; 
John A. Seede, Schenectady, N. Y. App. 
filed May 8, 1916. Method of overcom- 
ing high reactance between electrodes. 

1,466,627 PROCESS OF MAKING CYANIDS; 
Karl P. McElroy, Washington, D. C. 
App. filed Jan. 25, 1922. In electric 
induction furnace. 

1,466,635. SYSTEM 
GENERATING AND 
CURRENTS; C. 
App. filed 


for tumbling 
AND ELEc- 
Forsberg, 


11, 


MEANS; 
App 
various 


AND APPARATUS FOR 
DISTRIBUTING ELECTRIC 
H. Tower, Cleveland, Ohio. 
Dec. 12, 1918. Automobile 
generator for battery charging. 
1,466,654. DYNAMO-ELECTRIC MACHINE; F. 
H. Clough, Hillmorton, near Rugby, Eng- 
land. App. filed Feb. 19, 1920. Automo- 
bile generator and starter. 
(Issued Sept. 4, 1923) 
TOASTER; C. E. 
Detroit, Mich. 


1.466.656. Enectrric 
and T. -E. Jackson, 


Barr 
App. 


filed April 17, 1922. Toasts two slices 
at once and is provided with heat plate 
on top. 

1,466,674. Srorace Batrery; V. C. Stan- 
ley, Brookline, Mass. App. filed April 
15, 1922. For supplying individual sig- 
naling circuits of fire and police alarm 


systems. 

1,466,701. MeretTHopD or 
TROLLING ELEcTRIC 
ACCORDANCE WITH 
de Forest. New 
Sept. 18, 1919. 


AND MEANS FOR CON- 
CURRENTS BY AND IN 
LIGHT VARIATION; L. 
York, N. Y App. filed 
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1,466,707. METHOD OF AND APPARATUS FOR 
LIMITING THE TRANSMISSION OF ELEC- 
TRICAL ENERGY; L. Espenschied, Hollis, 
N. Y¥Y. App. filed March 16, 1916. By 
thermionic device. 

1,466,708. TRANSMISSION SYSTEM ; L. 
Espenschied, Hollis, N. Y. App. filed 
Sept. 26 1919. Multiplex system employ- 
ing carrier currents. 

1,466,716. ELECTRIC WELD FoRGING METHOD ; 
I. W. Henry, New York, N. Y. App. 
filed Aug. 4, 1921. Substitute for rivet- 
ing and bolting beams, plates, etc. 

1,466,719. IGNITION-CONTROLLING APPARA- 
tus; A. Howard, Chicago, Ill. App. filed 
July 7, 1922. Dispenses with vibrator 
mechanism of Ford ignition system. 


1,466,720. IGNITION APPARATUS; A. How- 
ard, Chicago, Ill. App. filed Jan. 22, 


1923. Distributor system. 

1,466,735. CaBLe CONNECTOR; R. O. Wil- 
liams, Columbus, Ohio. App. filed March 
21, 1921. By clamping arrangement. 

1,466,777. RADIOACTIVE VACUUM TUBE; L. 
Winjelmann, Hoboken, N. J. App. filed 
Sept. 6, 1921. Medical treatment. 

1.466.779. COMBINED CIGAR LIGHTER AND 
FLASHLIGHT; A. E. Anakin, Long Beach, 
Cal. App. filed March 15, 1922. 

1,466,793. Process oF SEPARATING AND RE- 


COVERING IRON AND ZINC FROM SULPHUR 
Ores; F. A. Eustis, Milton, and D 
Belcher, Boston, Mass. App. filed Sept. 


29, 1922. Electrolytic process. 

1.466.809. AuTOMATIC TRAFFIC SIGNAL: L 
Strong, Long Beach, Cal. App. filed Nov. 
16, 1920. Automatic intermittently 
volving sign, 

1,466,829. IGNITION SYSTEM: W. W. 
kins, New York, N. Y. App. filed 
26. 1916. Multipolar magneto used. 

1,466,841. ANTI-PARASITIC SELECTING Sys- 
TEM; L. Levy, Paris, France. App. filed 
Aug. 7, 1920. Radio receiving equip- 
ment. 

1,466,856. TELEPHONE SYSTEM;* M. B 
Stazak, Chicago, Ill. App. filed July 15, 
1920. Magneto or local battery systems. 

1,466.858. TELEPHONE REPEATER; S. Sue- 
koff, Chicago, Ill App. filed May 16, 
1920. Centrol of speech transmission 
over long-distance lines. 

1.466,874. AUTOMOBILE SIGNAL LIGHT: B 
W. Elliott, Cleveland, Ohio. App. filed 
March 13, 1922. Rear direction signal. 


re- 


Haw- 
June 


1,466,890. Motor CONTROL SYSTEM FOR 
SELF-SERVING TABLES: E. Deloatch, Phil- 


adelphia, Pa.. App. filed Nov. 26, 1919. 

1,466,893. ELecrrICALLY DRIVEN GRINDING 
MACHINE; H. W. Dunbar, Worcester, 
Mass. App. filed Oct. 21, 1920. Svstem 
of supplying power to motor on Norton 
type grinder. 

1,466,902. Moror CoNnTROLLER: A. J. Hor- 
ton, White Plains, N. Y. App. filed Oct 
15, 1920. Controlling speed of cutting 
out resistance. 

1,466,912. CURRENT RELAYING AND PrRopwuc- 
TION; D. G. McCaa, Palo Alto, Cal. App. 
filed May 18, 1921. Radio transmitting 
apparatus. 

1.466,925. Execrric Crircvir Support: E 
R. Biggs and C. R. Biggs, Clinton, Ind 
App. filed Jan. 22, 1923. Means for sup- 
porting trolley wires from beams in car- 
houses. 

1 466,940. IGNITION SYSTEM: 
kins, Brooklyn, N. Y. 
1922. Induction-coil 

1,466,994. APPARATUS FOR THE 
YSIS OF METALS; A. Cremer, 
Belgium. App. filed Oct. 7, 1922. 
of replenishing electrotype. 

1,467,001. METHOD oF ANCHORING MICRO- 
PHONE Parts; E. lL. Kellogg, San Fran- 
cisco. Cal. App. filed June 3, 1922. 

1,467,003. EnecrricaL DeHypRATOR: R. E 
Land, Houston, Tex. App. filed Sept. 28, 
1922. Construction for bringing live con- 
ductor through wall of tank. 

1,467,028. WELDING ELEcTRODE HOoLpeErR: 
J. J. Dooley, Bootle, Liverpool, England. 
App. filed Nov. 12, 1921. Permits expe- 
—— insertion and removal of elec- 
trode. 

1,467,033. TENGINE-STARTING DEVICE: W. R. 
Goodman, Worthing. and K. T. Goodman, 
Richmond, England. App. filed Aug. 9, 
1921. For automobiles. 


1,467,044. Execrric FurNAcE: E. F. Kiefer, 


W. W. Haw- 
App. filed Feb, 20 

type. 

ELECTROL- 

Verviers, 
Method 


Cleveland, Ohio. App. filed June 11. 
1920. Crucible type. 
1,467,054. DIstTrRisuTorR: A Cc. Menges, 


Memphis, Tenn. App. filed May 
For internal-combustion engines. 

1,467,060. ANoprE; A. P. Munning, Brook- 
lye. WN... ow App. filed Dec. 5, 1921. 
Spiral-shape metal anode for electrolytic 
apparatus. 


1,467,080. ELecTRICAL APPARATUS FOR PRo- 


21, 1920. 


DUCING AND COLLECTING GasEs: J. M. 
Allen, St. Louis, Mo. App. filed Feb. 27. 
1922. Collecting gases from liquids by 


electrolysis. 


1,467.083. ELECTROPLATING ANODE: B. Bart. 


East Orange, N. J. App. filed May 24 
1922. Prevents uneven consumption of 
material. 














JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 


1017 Olive Street St. Louis, Mo. 










THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 





William A. Baehr Organization 


Engineers a 
Specializing in Public Utilities 
Management, Operation, Construction, Plans. 
Reports, Valuation, Rates, Public Relations, 
Accounting, Purchasing. We finance public 
utility properties and projects. 


Illinois Merchants Bank Bldg. 
230 S. Clarke St., Chicago, Ill. 









~ 





FRANK G. BAUM 
CONSULTING ENGINEER 
Hydro-Electric Developments 
Elec. Power Transmission 
1901-4 Hobart Building 
San Francisco 








BYLLESBY 
ENGINEERING AND MANAGEMENT 
CORPORATION 

208 S. LaSalle Street 
New York 








Chicago 
Tacoma 


EDWARD J. CHENEY 


ENGINEER 
Public Utility Problems 


For several years Division Chief with 
up-state New York Public Service Commission 


61 BROADWAY NEW YORE 


HUGH L. COOPER & CO. 


General Hydraulic Engineering. including 
the design, financing. construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission Lines, 

Industrial Plants, Examinations and Reports, 

Valuations, Management of Public Utilities. 
1600 Walnut St., Philadelphia 


New York City Chicago 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus and 
Supplies, Materials of Construction. Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., New York 
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FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Eiectric and Steam Power Plants 
Difficult Dam Foundations 


FORD, BACON & DAVIS 


Incorporated 
Business Established 1894 
115 Broadway, New York 
Philadelphia 


Chicago San Francisco 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


Monadnock Building Chicago, IIl. 





Gannett, Seelye & Fleming, Inc. 
ENGINEERS 
Reports—Valuations—Design— Management — 
Utilities—Industrials— Municipalities. 


Harrisburg, Pa. Erie, Pa, 


Memphis, Tenn. 


L. F. HARZA 


HYDRO-ELECTRIC ENGINEER 


Monadnock Bldg. Chicago 





IVES & DAVIDSON 


ENGINEERS 
Construction—Management—Valuation 


PUBLIC UTILITY PROPERTIES 
Designa—TRANSMISSION LINES—Build 
15 Park kKow, New York 





T. F. JOHNSON, JR. 
ENGINEER 


Design, Construction, Operation. Maintenance, 
Power Plants, Transmission Lines, Substa- 
tions. Buzz stick method of Insulator Test- 
ing. Live line maintenance; live line tools. 
Johnson Transmission Clamps; Safety Appli- 
ances. 


P. O. Box 359 Atlanta, Georgia 


KREHBIEL COMPANY 


STEAM, ELECTRIC 
POWER PLANTS 


730 West Monroe Street 
Chicago, III. 


This Directory 


is known throughout the Electrical In- 
dustry as the logical medium through 
which to locate responsible engineers 
to handle important problems. 
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WILLIAM S. LEE 


Mem. Am. Soc. C. E. 
Mem, Am. Soc. M. E. Met 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 

Chief Engineer Southern Power Company 

CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotte, North Carolina 












E. S. LINCOLN 


Consulting Electrical Engineers 


Designs Investigations Reports 


Electrical Research Laboratory 
534 Congress St., Portland, Maine 


McClellan & Junkersfeld 
Incorporated 
ENGINEERING AND CONSTRUCTION 


New York 
45 William Street 


Chicago Philadelphia 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments, Water Supply, 
Irrigation, Drainage, Flood Control. 


New York City, 30 Church St. 


ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 
Specialist in 
Electric Light, Power and Water Pump- 


ing. 
555 Gates Building, Kansas City, Mo. 


N. J. NEALL 


Consulting Engineer 


Electrical and Industrial Properties 
12 PEARL STREET, BOSTON, MASS. 








OPHULS & HILL, Inc. 


formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 


Ice Making and Refrigeration 
Investigations and Reports. 


112-114 West 42nd St., New York City 


PUBLIC SERVICE 
PRODUCTION COMPANY 


Engineers and Constructors 


Design and Construction of Power Plants, Substa- 
tion and Industrial Plants, Examination and Re- 
ports, Valuation and Management of Public Utilities. 


80 Park Place, Newark, N. J. 


Other Engineers 
find this publicity worth while. 


Why not have your card here also? 





